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I n t rO d u C ti O n Introduction

Why was this Guide produced?

» Tofill aneedfor technica information and practical instruction on devel oping watershed
management plans

* Topromoteworking within the watershed framework that has been established for
conservation and planning activitiesin Indiana

* Toprovidedetailsof thetechnical aspectsof plan development

» Toshareinformationwithloca groupsand agenciesthat are doing watershed work

What does this Guide contain?
*  Processesthat have enabled watershed groupsto succeed
»  Stepsto developing awatershed management plan

* Resources
Publicationsand websites
Contactswithin agenciesand organi zations
Water quality datasources
Funding sources
Guidancefor developing watershed partnerships
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Stuff we really want you to pay attention
lo. ..

10.

11.

The steps in forming a partnership and developing a watershed plan may take place at
different times than the way they are presented in this book. Somethingswill happen at the
sametime, and you may repeat some steps. Thisisokay. It'sasowhy itisnot possibletowritea
cookie-cutter prescription for watershed activities, and wedidn’t try.

This book will do you absolutely no good if you don’t open it and read it. Thelistsof sources
and references are starting points— we expect you to add more. Successful groupsdo their
homework.

Think small. Thesmaller thewatershed, the better the group canrelateto it and thefaster it will
react to changesin management practices. |f you are dealing with abig watershed, pull out one
piecetowork on asapilot project.

Leaving people out creates time bombs. Bring al intereststo thetablein the beginning, and if
you discover that some are not represented, bring them in as soon asyou can.

There are leaders in every community. They’re made, not born. Good |eadershelp reach
CoNnsensus, encourage new ideas, promote open communication, listen patiently and with open
minds, and make sure everybody hasachanceto talk. They aso make surethere’ scoffee.

Teach each other. Noideaistoo smpleto betaught, and everyoneisan expert at something.
Farmers can teach homeowners about fertilizer. Bankers can hel p the group devel op abudget.

Always ask why. “Why” can uncover the concern behind an opponent’ s position, the cause of an
environmental problem, or the reason for poor attendance at meetings. If you don’t ask, youwon't
findout.

Broadcast successes. Tell each other, the community, your sponsors, everybody. Y ou deserve
theattention.

Don’t ask “Do you like it?” Instead, ask “Can you live with it?” Consensus does not have
to mean total agreement, but total support.

Conflict=energy. Properly harnessed, conflict can spur new idess, bring new peopleinto the
partnership, and wake up the group.

Bite your tongue. Bepatient. Thewatershed didn’t get whereit isyesterday, and youwon't fix it
tomorrow. Beniceto each other. You may need that guy on your sidein adiscusson next month,
andif he'scommitted enough to be at every meeting, he deservesyour respectful attention.

10
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Building

the Group

FOCUS
Why form a watershed partnership? “We re smarter together than we are by
What makes a group successful? ourselves.

What are the obstacles to success? ~ Dennis Phillippi~

The People Resource:

Getting people to participate
Forming an education committee
Keeping the community in the loop

Wby Jorm a watershed partnership?

Members haveidentified aneed or problem that they cannot addressaone;

Membersindividualy lack adequate funding, skills, jurisdiction, et cetera, and by pooling resources
can tacklethe problem moreeffectively;

A project hasbeenidentified that will benefit severa groupsor individuas,

Thereisan opportunity to enhance natural resource management by drawing expertise and informa-
tion from awiderange of individua swho livein and know the resource base and thelocal commu-
nity;

Partnership in adiverse group enablesthe development of cresative solutions;

Plans are more acceptabl e to the community and easier to maintain in thelong term when many
interestsareinvolved.

Note: Your group may think of itself as a team, alliance, partnership, or

watershed group. The name is up to you. We will use “group” most of the time,
simply because it’s short.

What makes a group successful?

Broad representation: all interestsin the watershed are represented.

Local knowledge: awiderange of peoplewho live and work in the watershed and know how
thingsfunction onthelocd level.

Effective communication: communicationisthe primary tool used to resolve conflict and reach
agreement. Conflict isreduced because everyone understandstheissues and each other’ sneeds
and concerns.
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e Common vision: ashared community vision buildslong-term support. Withthe publicfully in-
volved in planning and decision making, persona respons bility and commitment areincreased.

* Collaborative decision making: decisonsusualy are made by consensusand everyone sneeds
areheard. By working to addressall concerns, groups often devel op creative solutionsthat are
widely accepted.

» Pooled resources: management isimproved by meshing the resources of several agenciesand
organizations.

What are the common obstacles to success?

* History of unresolved conflict anong key membersand an unwillingnessto work at resolving the
conflict.

* Lack of clear purpose.

* Problems are not clearly defined or are not felt to becritical .

* Unrealistic goals or time frames.

* Key interests or decision makers are not included or refuseto participate.

* Partnership is not equitable: someinterests have disproportionate amounts of power, or not all
partners stand to benefit, or membersare not receiving credit for their contributions.

* Lack of commitment: financia and timerequirements outweigh potentid benefits, or somemem-
bersare not comfortablewith thelevel of commitment required.

* Lack of follow-through with action plans.

* Basic values conflict with no roomfor negotiation.

The people resource

Having everyone at the table

Failuretoinvolveimportant interest groups or segments of the popul ation isacommon source of
problemsinwatershed groups. Stakeholderswho don'’t participate—or, worse, have not beeninvited—
can underminethegroup’ sefforts.

Full and balanced representation of al interestsin thewatershed promotestrust. Thismeansthat all
interestsare represented, but no singleinterest dominatesthe group. Working through the conflicting inter-
estsof different stakehol ders makesthe group stronger.

Bringing everyoneto the table and kegping them there can bethe greatest challenge facing afledgling
group. It can betough to pull together agroup with disparate interests, especialy whentheissueinthe
watershedisnot visibly critical or ispoorly understood. The persond timeand effort invested inthisstage
of partnership building paysgreet dividendslater on, however. Planning and implementation becomeeasier
becausethegroupiswell integrated, and al the resources of the community can be harnessed to meet the
group’s goas. It cannot be stressed too often that the best way to bring people into
your project is to sit down with them and talk, face-to-face, about what the group
bopes to accomplish.

L eadership should emerge from within the group. L eadership roles should befilled by peoplefromthe
loca community. Itisrarely appropriatefor an agency employeeto haveaprominent leadershiproleinthe
group oncethe partnershipisfully devel oped.
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Use a facilitator

It may be helpful to consider using atrained facilitator for meetings. A good facilitator can bring out the
best inagroup, help meetings stay on track, channel conflict into useful energy, assst in developing effective
waystowork together, and generally ease the process of partnership formation and decision making.
Fecilitatorsareavailblethrough consulting firms. Trained facilitatorsare dso availablefrom severd federa
and state agencies.

When inviting stakebolders to join the partnership, ask:
» Who could be affected by the group’ sdecisions?
»  Who could providetechnical assstance, develop communication pathways, act asliaison to local
political bodies?
*  Who standsto benefit if the problemsin the watershed are addressed, or suffer if problemsare not
addressed?

During the course of the project, ask:
»  Should new groupsor individua s be brought into the partnership?
» Arethereenough interestsrepresented to make good decisionsthat the community will support?
* Arethebest peopleincluded tofill rolesthat have beenidentified?

Encourage participation:
» Apped to people ssenseof stewardship.
»  Show how the problemsin thewatershed affect people.
» Stressthat participationisvoluntary.
*  Let prospective membersknow what will be expected of them and how much timethey will be
expected to commit.

Find ways to recognize the group and its members publicly, so the

community Rnows who is representing them:
»  Encourage peer networking; have members personally recruit others.
» Conduct sitevisitsand toursto generateinterest.
» Usedl avalablemediato givethe project apresencein the community.
» Egablishaclear sense of direction, so people know what to expect.

Prevent burnout:
o Start with small projectsthat will provide early successes.
»  Document and celebrate progress.
» Userewardsand incentivesfor continued participation.
» Do hands-on projectsto give members a sense of ownership.
* Maintain astable structure, with accountability to members.
» ldentify specific benefitsto landownersand participants.
» Keeptrack of accomplishments. Make sure the community knows about them.
» Devedop persond relationshipsin the partnership so you may avoid conflictsand obstacles.
* Providefood, and have somefun!
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Outreach, outreach, then outreach again!

Form an education committee

Establish an education committee. Thefocus of the committee should beto raise awarenessamong
land usersabout soil and water resource problems and their control, and to build local support for an active
watershed education program.

| dentify education priorities. Prioritiesestablished by the education committee should reflect the
resource concernsenumerated in the group’ swatershed management plan. Itisvita that the education
committee stay in close communication with the other committeeswithin the group.

| dentify thetarget audience. Determinewho should receive the education that can help thewatershed
group accomplishitsgods. Typical audienceswould include agricultura and nonagricultural landowners,
local politicians, county officids, € ementary and secondary students, urban land devel opers, et cetera.

Characterize each audience. Key characteristics of an audienceto consider includeitsvaues, motiva-
tions, natural resource interests, attitude toward the watershed project, information gathering habits, and
work habits.

Establish measurabl e objectives. Objectives probably will vary among audiences, but if measurable,
will alow the education committeeto eval uate progress.

Design effective education activities. Design specific activitiesto achieve objectives, such astours,
exhibits, videos, direct-mail campaigns, workshops, placing curriculum materia with teachers, etc. Check
the appendix for additiona resourcesand idess.

Determine constraintsto success. Knowing thelimitations or barriersthat prevent aprogram from
being successful in the beginning can help prevent setbacks or unexpected failures.

I mplement the education plan and eva uate progress. Periodicaly evaluating progressalowsthe
education committeeto adjust or redefine prioritiesand objectives.

Keep the community in the loop

Deveop apublicity plan during, or right after, your initia public meetings. Determinethe audience, the
message, how the message will be delivered, who will do thework, whenit will be done, and how you will
eva uatethe effectiveness of your publicity plan.

Suggested ectivities:

» Posters: For storewindows, libraries, grain elevators, farm suppliers, grocery stores, post offices,
€tc.

» Newspapers: Writeafeaturearticleor seriesof articlesfor local newspapers. Find out who the
feature editor isand devel op arel ationship with him or her. Use photographs of meetingsand
watershed events.

* Television & radio: Locd stationshave community interest showsand may announce local
events. Ask to have someone from thewatershed group interviewed. If thereisacollegeinthe
community, video and other servicesmay be available.

» Exhibits: Setupdisplaysinlibraries, SWCD offices, co-ops, county fairs, and anyplace that
seems gppropriateto publicize your accomplishments. Have handouts available.
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» Newsletters: Report watershed activitiesinlocal newd ettersthat reach your target audience.
Share success storiesin Conservation Partnership newsd etters such as Nonpoint Notes, Topsoil,
Partnership Today, and in others such as Farm Bureau, Extension Service, Hoos er Chapter Soil &
Water Conservation Society, Farm Service Agency, RC& D, utility companies, and organizations
involvedinyour project.

* Presentations: Contact |ocal |leadersand ask to be on the agendaof civic group meetings, includ-
ing Rotary, Jaycees, Optimists, Lions, aswell asthe County Commissioner’sand Plan  Commis-
sion meetings. Also contact interest groups such as Corn Growers, Soybean Growers, Cattlemen,
Farm Bureau, Forestry and Woodl ot Owners, Pork Producers, Young Farmers, FFA, Conserva
tion Clubs, 4-H Boards, Extension Boards, SWCD Boards, etc.

* Direct Mail: Mail minutes, reports, critical issues, et ceterato everyone who attended or was
specificaly invited to attend watershed project meetingsand public meetings. Mall lettersreporting
accomplishmentsto all principle stakeholdersand interest groups. |nvestigate obtaining abulk
mailing license (there are annual fees) or partnering with alicensed organization to reduce costs.
The post office hasafree manua explaining the requirements and proceduresfor bulk mail.

» Signs: Usesignsto advertisewatershed activities. Place signsat project sitesand on mgjor roads
todert driversthat they are entering or leaving the watershed.

* Personal contacts: Thereisno substitutefor one-on-one contact, in person or by phone, to
explainyour group’ sgoalsand plans, answer questions, and ask for support and participation.

Outreach is crucial at the beginning of the watershed planning effort, during
the planning process, and after the plan is completed. 1t you are to have an effective
watershed plan, you must constantly communi cate with otherswhat you’ reworking to achieve.

How can outreach help ensure the success of your goal s? Outreach and education can aid in devel op-
ing an understanding of the value of our water resources, educating people on what’ sthreatening there-
sources, and encouraging protective action. Outreach iskey to building an awareness of the processand
issues, educating stakehol ders concerning necessary actions, and motivating individualstoimplement those
actions.

Outreachissoimportant that it cannot befully addressed in thisguide. The best booklet regarding
outreach approachesis published by The Council of State Governmentsand iscaled Getting in Step: A
Guide to Effective Outreach in Your Watershed. The publication effectively addresses how best to
defineyour godss, identify your audience, create, package and distribute your message, and eval uate your

plan.

To order acopy, contact:
Bookson Demand
1-800-521-3042
or goto:
www.statesnews.org/gettinginstep.htm
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Chapter Two

Setting Goals

The process of expressing concerns, developing a
FOCUS ) o :
practical, clear vison, and setting measurablegoals
can belong and exhausting. However, experience
showsthat no group can be successful unlessit plows
itsway through thisprocess. Much confusion arises
fromalimited understanding of thetermsandjargon

* |dentify the community’s
concerns
» Develop a problem statement

* Develop a vision statement that accompany the process. All of the material written
* Develop a mission statement onthistopic revolvesaround trying to help the group

« Setmeasurable goals answer afairly smplequestion: What problems do
e Achieve consensus we bhave in our watershed, and what do we

want to change?

Identify the commumnity’s concerns

When people are stirred up enough to attend public meetings or commit to being regular members of
agroup, itisusualy becausethey feel something iswrong and want to fix it. They also may bethere be-
cause they want to prevent their own oxen from being gored. They may be curious, apprehensive, angry, or
determined. What isuniversa isthat everyone hasan opinion!

Inthe early stages of forming awatershed group, it isimportant to get all of these opinionsout inthe
open and onto paper. It isalso important that the opinions not be judged at this stage. Every worry, con-
cern, reservation, and pass onate conviction of the group should be aired in an unconfined, non-threatening
forum. Stress that individuals should state needs or interests, not positions (what they are for
or against).

Examples: Position....................... | refuseto put

up afence! Resolve opposing positions by

Need.......ccevveveririene. My cows need asking why stakeholders have
accessto pastures taken certain positions. Keep
on both sides of asking why again and again. It
the creek. often takes many layers of “whys”

to uncover an interest common
Onceall concernsabout natural resource, economic, to other stakeholders.
and social issuesin the watershed have been expressed, the

group may go through severa exercisesto focuson those
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that aremost important to them. If thewatershed islarge or fallsnaturaly into several different aress,
enough meetings should be held to make sure everyone has had aturn to speak. At each meeting all con-
cerns should be recorded without censoring, and arecord of all concerns should beretained.

Develop a problem statement

Beforeagroup can develop visionsand goals, it needsaclear, widely accepted problem statement or
seriesof statements. Thishelps establish acommon understanding of the conditionsthat warrant awater-
shed protection effort. Note that “problem” doesnot actualy mean thereis something wrong with the water.
It may berecognition of athreat to water that istill clean.

Whilethe group isacknowledging concernsthat have been expressed and trying to focus on the ones
that will be most important to them, members should try to state the cause of the concerns.

Example: Concerns................... “Thefishing’ sno good any more.”
“Thewater looksbrown all thetime.”
“I'mafraidtolet my kidsswiminthecreek.”

Problem statement....... “Crawdad Creek does not support swimming and fishing uses.”

A problem statement should put the concernsinto practical, objective, unemotiona terms.

Develop a vision statement

A group without avisonissimilar to afamily on vacation without aroad map. Members may see
some nesat things and enjoy themsalvesbut never get wherethey planned to go—and the opportunitiesfor
conflict are certainly more numerous!

A visionisastatement about what the futurewill look like. It need not belong, fancy, or carvedin
stone.

Example: ViSON......cccooeeenrenene. “Crawdad Creek issafeto swimin, supportsahealthy fish
population, and looksattractive.”

A vision statement should
» Evokeclear and positive mental imagesof “What it should belikearound here.”
» Givemeaning to thework expected from people.

» Createpride, energy, and a sense of accomplishment.
* Linktheproject with results.
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A vision statement can be
e Smple
» Engaging to the heart and spirit.
* Anassertion of what you want to create.
* Aliving statement that can change and expand.
* Adartingplace.

The attempt to craft avision can be one of the hardest parts of group formation, sinceit reachesto
the heart of what people believe and why they arethere. Hours have been spent debating the merits of
oneword against another, whichiswhy one source saysavision should be* closer to fivewordsthanto
fifty.” But when heads begin to nod and people muitter, “Yes! That’sit!” thegroup will know itisgetting
close

When they have adraft vision statement up on theflipchart, group members should ask these
questions.

* Canitbeaccomplished?Isit doable?

» Havedl group members been honest with themselvesand others?Isthisvision authentic?
* Isitworth getting excited about?

» If achieved, will it makethisabetter place? Do people have something to gain fromiit?

Every member of the group should be able to remember the vision and should be ableto support it.
Itisworth thetime spent to get to thispoint. It setsthe foundation for therest of the group’ swork.

Develop a mission statement

Whileavision statement expresses“What it should ook likearound here,” amission statement
expresses“Why thisgroup exists.” If thevision statement isagood one, writing the mission statement
should not take long. Some groups bypassthisaltogether if
their vison and focusare clear. However, it sworth thetime
to clarify why thisparticular group hascometogether at this
timeto accomplish this particular work. Or, put another way,
“What' sthe business of thisgroup?’

Toformulate the mission statement, ask

*  Whoaewe?

*  Whom doweserve?
*  What doweoffer?

* Howdoweserve?

Always keep in mind that the
value of a vision and a mission is
not in the statements on the wall.
It's in the group members
commitment to achieve them.

Example: Mission.........cccecenenee The Crawdad Creek Community isapartnership of concerned
citizensdedicated to devel oping and implementing asuccessful
watershed plan to protect and maintain water resourcesinthe
Crawdad Creek Watershed.
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To test the draft statement, ask these questions:
» Doesit answer thefour previous questions?
» Isitclear and understandableto all stakeholders?
* Isitbrief and memorable?
* Isituniquetothisgroup?
* Doesit reflect thegroup’ scorevaues?
* Isitbroad enoughto beflexiblewithout being fuzzy?
*  Willit helpthegroup make decisons?

Set measurable goals

Having defined aproblem, avision and amission statement, the group isready to get towork. To
achieveitsvisonthere must be aclear and measurable set of goals. Effective goasencourage
decision-making, motivate people, focusthe energy and resources of the group, and makeit possibleto
measure progress.

Thereisusualy some confusion about the differencesamong goals, objectives, and tasks. Itis
recommended that the group concentrate onidentifying goalsand tasks.

Definitionsmay beuseful:

A goal isthe purpose toward which effort isdirected.

Examples: Reducesediment delivery by 10%inthreeyears.
Restore small mouth bass population to fishablelevelsby 2010.
Establish riparian vegetation on 30% of stream banksinfiveyears.

A task isan activity assigned, aimed at reaching agoal.

Examples: Joewill writeanewspaper column each month.
Thegroup will convene atechnical advisory committeein March.
Mariewill contact all the landownersin these two townshipsby the next meeting.

Goals agreed upon by the group should be reachable, measurable, and clear. Goalsaso must
beflexible, sinceinformation gathered later in the planning process may cause the group to add or modify
gods.
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Achieve consensus

Consensusisacollective opinion arrived at by agroup of peopleworking together under conditions
that permit open communication and asupportive climate, so everyonein the group fee sthey havehad a
fair chanceto influencethe decison. When a decision is made by consensus, all members under-
stand the decision and are prepared to support it.

Inreal groups, consensus means everybody in the group can rephrase the decision to show they
understand it. Everyone has had achanceto say how he or shefeelsabout the decision. Memberswho
still disagree or have doubts are willing to publicly commit to the decision and agree not to sabotageit.

» Theadvantagesof working toward consensus are that peoplearemorelikely to be committed to
thedecison, it provideswin-win solutions, it provides better communication by requiring members
to listen and understand each other, and it provides an opportunity to resolve conflict.

» Thedownsdeisthat consensustakes moretime, and to be successful, every member must partici-
pate and bewilling to be open. It aso requiresthe use of an unbiased, trusted facilitator, at least in
the early stages of group formation.

History showslong-term projectsare morelikely to be successful and maintain participation if they
operate by consensus. It isworth going low now so you can gofast later. The group learnshow to
harnessthe energy of conflict and be open and trust one another. They aremore ableto deal with barriers
and challengesin the future and are more committed to success.

Exploreyour library and theinternet for moreinformation on consensus and negotiation. Also,
consider requesting NRCS assistance to hold aCoordinated Resource Management Workshop.
When the group has cometogether but isnot entirely sure how to proceed, aworkshop or the use of an
outsidefacilitator can help it moveforward.
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Chapter Three

Conducting a
Watershed Inventory

| nventory—the collection of natura
resource, economic, and social
information withinthewatershed.

FOCUS

* Determining theinformation you
need

* Organizing an inventory team

» Collecting the data

» Resources for finding the information
you need

After your group hasworked through writing vision and mission statements and has established goa's
for change, it isimportant to answer the question “What is our watershed like right now?” Conducting
aninventory consstsof gathering and organizing all therel evant information on thewatershed in order to
answer that question.

A watershed inventory should providethe datafor your group to makeinformed resource manage-
ment decisions. Information must be gathered in order to understand the watershed' s present condition, the
potentid of the natural resourcesin the watershed, and the human interaction with those resources. An
inventory provides benchmark conditionsthat can be used | ater to evaluate theimpact of the project. A
watershed inventory should be thorough enough to analyze and understand the natural resources and human
conditionswithinthewatershed.

Determine what information you need

Ask questions such as

» What facts do we need to know about the watershed if we' re going to achieve our vision of the
watershed’'sdesired state ?

*  How much timeand money do wewant to spend doing thisinventory?

» What datado we need in order to identify natural resource, socia, and economic trends?

» How much datado weneed inorder to feel comfortable explaining the condition of thewatershed
to others?

»  Should databe sampled from afew key pointsin the watershed, or should therebe atotal, detailed
coverage of thewatershed?

*  What environmental indicators can we use?
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Organize an inveniory team

Theinventory team should include anyone who has aknowledge of thelocal resourcesand adesireto
help. Technical speciadistsfrom federal and state agencies could serve asteam membersor advisers. Local
landownerswithin the project area should be encouraged to participate. Team members may be added as
theneed arises.

The inventory team isresponsiblefor determining the plan for conducting theinventory. Involvingthe
entireteam isimportant, Since diverse perspectiveswill generate good ideas. Theinventory team should
develop alist of work itemsthat are essentia to completing the inventory and the planning process. For
eachwork item, itisimportant to clearly identify thefollowing:

Purpose

Scope

Procedure

Desired output

Costs

Starting and compl etion dates
Responsible parties

Theinventory team should work with thelocal watershed group to review resource concernsand the
group’sgoalsin the context of thedesired future condition, “ what wewant our watershed to belike.”
Thisisimportant if theinventory team ismostly agency folkswho have not beeninvolved inthegroup’s
early growth.

Theteam will want to utilizelocal knowledge and existing information to further definethe concerns.
Separate out the concernsthat are based on seat-of -the-pants reasoning—" the water ismuddy so it must
be unhedthy”—to seeif investigation will validatethe concern.

Theteamwill want to create awritten plan of action for doing the watershed inventory. Thisplan
should describein detail what strategieswill be used to identify problemsand clarify goas. Each member
should know what job they will do, when thejobisto be done, and what thefinal product will be. Refer to
Chapter 6 for moreinformation on action planning.

Conduct public input meetings to enlist community support

Thegroup, with the assistance of theinventory team, should conduct at |east one public meeting to
informthe general public of the planning effort unless public meetingshave aready been held. At thismeet-
ing the group should ask the community to identify problemsand resourceinformation that peopleinthe
community havein hand. Seek additional peoplefrom the meeting attendeesto aid in theinventory.

Local citizens have a vital role to play. Volunteers can carry out many of the inventory
responsibilities; it is best to have some idea how many are willing to participate, in order to
plan an inventory that can be carried out. Once you have an idea of what you are going to
inventory, you can begin to decide who you will need to conduct the inventory.

Technica personnd for the team can comefrom the Natural Resources Conservation Service, the
I ndiana Department of Natural Resources, Soil & Water Conservation Districts, Cooperative Extension
Service, and Indiana Department of Environmental Management and Smilar agencies.
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Collecting the data

1.

Collecting reference materid isimportant for conducting your inventory. Hel pful referencesinclude
e county soil surveys

»  Section 305(b) reportsfrom and other water-quality assessment reportsfrom agencies

» diagnogtic & feashility studiesor other sudiesthat may have been done earlier

o fishpopulaion studies

» water-quality reports

* Agricultura Statisticsyearbooks

* topographic and geological maps

» county comprehensiveplans, et cetera

Use established inventory procedures such asthose found in many of the NRCS manuasand
handbooks:

Nationa Agronomy Manud

Nationd Biology Manud

Nationa Forestry Manual

Water Quality Indicators Guide: Surface Water, NRCS-TP-61

Check with other agenciesand groupsto determinewhat inventory proceduresare available. Use
worksheetsor other guidesto help keep theinventory process clean and traceable. Sample
worksheetsareincluded at the end of thissection. Don'’t forget to designate somebody to compile
theworksheetsinto areport.

Establish cause and effect relationships. When local citizens participatein inventories, the cause and
effect relationships of problems become much clearer. When you aretrying to determinecause, use
the Why question. When you aretrying to determineeffect, use the So What question.

Example: During the summer of 1996 therewasamassiveagaebloomin
the lake. Ask Why tolead youto the cause. (Why did it happen?)
Ask So What to lead you to the effect. (So what happened
then?)

Makeuse of ‘resourcequality criteria . Quality criteriaset the standards and conditionsthat you are
trying to achieve. These criteriaanswer the question, “How clean should the water be,” or * how
many fish shouldwehave.” Thiswill helpidentify resourcesthat are below minimum standards.
Resource quality criteriacan befound in the Natural Resources Conservation Service (NRCS),
Field Office Technical Guide, Section |11. Other sources of criteriaare state water quality
standards, rapid bioassessment protocols, and other measures.

Different aspects of thewatershed will need to beinventoried. Information relatingto ground and
surfacewaters, cultura resources, threatened and endangered species, and lawsand local regula
tions isusudly included in awatershed inventory. Each watershed partnership will collect resource
information specific to their Situation, their identified concernsand their desired future condition. As
an example, awatershed inventory for alake might focuson theseareas:
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o Water qudity
* Aquaticvegetation
* Fishpopulations
» Wildifehabitat
*  Hood control
* Recredtion
* Aeghetics
7. TheEPA'sIndex of Watershed Indicators (http://www.epa.gov/iwi) looksat thefollowing
parametersto describethe condition and vulnerability of alarge watershed:
» Designated use attainment reports (IDEM 305(b) report)
»  Fishconsumption advisories (State Heal th Department)
»  Sourcewater quality for drinking water systems (local water utilities)
»  Contaminated sediments
*  Water pollution data
*  Wetlandloss
* Agquatic and wetland speciesat risk
* Permitviolationsfor dischargers
»  Urban runoff potentia
* Agriculturd runoff potential
» Population change
»  Hydrologic modification (dams)

It probably isn't possibleto find al of those kinds of datafor your particular watershed, but thislist
should provide you with ideas of what to search for. Remember that the overall point of aresourceinven-
tory isto providethe decision makerswith information so they can makeinformed resource management
decisons.

Watershed inventories should employ the best information available at thetime; as new databecome
availablethey should be added to the inventory and the watershed plan should be adjusted accordingly.
Rarely isaresourceinventory an exhaustive study of the natura system. However, if theinventory can
clarify resource concerns, help local people understand cause and effect rel ationships, and set acourseto
reach adesired future condition, it hasachieved itsgodl.

Theinformation collected by the inventory team should be presented to the watershed group and to
the public viameetings or other media. Theteam should be completely non-judgementa inits presentation.
Maps, tables, chartsand other visual toolswill maketheinformation easier to digest. Theteam should not
try to draw too many conclusionsfrom theinformation; itisnot their job to make decisionsfor thewater-
shed group. Theteam should prepare awritten report detailing what they did and what they discovered; this
report will become apart of the watershed plan.
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Name of Project
Work Item

WATERSHED INVENTORY WORK ASSIGNMENTS

Attachment 1

Prepared by: (Team Members)

G. Person(s) responsiblefor collecting thisinformation:

. Kind of information needed:

. Istheinformation available?

1 Yes (Whereisitandwho hasit?)
' No (Proceed withworksheet.)

. How much detail do we need?

. What format do we want the datain? (map, table, narrative, etc.)

. Potentia proceduresfor collecting information:

Procedure How long will it take?

1.
2.
3.

. Schedule:

Procedure

Estimated Cost

Time(Days) Estimated Cost
Start Date FinishDate

Anythingweneedto dofirst?
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Finding the information you need

When your groupisintheinitia information-gathering stage, tracking down sources can bevery
frustrating. Thefollowingisalist of resources, the agenciesthat have dataabout those resources, and the
type of datathat may be available (Note: This list is not all-inclusive) .

Beawarethat in some casestheinformation will beintheform of “raw data.” Inthiscaseyou will
need to ask for assistance from the agency that collected the data, or atechnical assistance agency, for
andyssandinterpretation.

Phone numbersfor most of theagencieslisted arein APPENDIX B: CONTACTS.

Resource Agency Type of Information

Soil Natura Resources Conservation | Soil Surveys, published for each county,
Service (contact the loca county | contain soil maps and detalled

SWCD office) descriptions about the soil's physicd
characterigtics, uses, and hazards. By
2002, many soil surveys will be available
on CD-ROM. These can also supply
eroson rates, tillage practices.

Land Use and Cover |SWCD County offices Topographic maps, aeriad photographs,
and aerid dides may be viewed a the
office; photographs may be purchased

through the Farm Service Agency.
NRCS: the Nationad Resource Land use, cover, crop, and other
Inventory (Contact the State landscape characteristics have been
NRCS office) recorded every five years since 1977.
Reports detailing land use trends are
published.

GAP Andysis. Carried out by Satdllite data is used to provide maps of
the U.S. Fish & Wildlife Sarvice | land use, vegetative cover, etc. There

in Indiana; contact their Sate will be a charge for some maps.

office

Local Panning Departments Numbers of building and subdivison
permits, county master plans,
trangportation plans, county
demographics.

Agriculturd Statistics Crop, livestock and farm datistics.
Contact Purdue Cooperative Extenson
offices.
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Resource

Agency

Type of Information

Aquatic Life (including

IDNR Fish Population Studies

Contact the Dividon of FHsh & Wildlife

fish) for specific studies.
IDEM Fish Population, Fish Contact the Assessment Branch at
Tissue, and Macroinvertebrate IDEM for specific studies and reports.
Studies
Indiana State Department of Annudly published Fish Consumption
Hedth Advisories.

Water IDEM Water Qudity Monitoring: | Extensive water chemidtry data, some

contact the Assessment Branch
for data on specific streams and
lakes

showing trends over many years and
some more recent, also for groundwater.
Ask for assstance with interpreting the
data.

Volunteer monitoring groups,
data in Riverbank web site

Contact local groups. See the
Riverwatch and Riverbank internet Stes.

(Appendix A)

U.S. Geologicd Survey

Water chemidiry data on certain
watersheds and for groundwater.
Contact the USGS date office. USGS
also delineates watersheds for the
Hydrologicd Unit Code maps and
publishes topographic maps.

IDNR Diagnostic and Feasibility
studies done through Lake &
River Enhancement

Contact L& RE for specific reports on
certain waterbodies.

Army Corps of Engineers

If the reservair is managed by ACOE,
there will be water qudity data taken

each year; contact the manager of the
dam for the specific 1ake.

Loca Water Utilities

Contact your drinking water suppliers for
data on both upstream (pre-treatment)
and post-treatment water.
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Resource

Agency

Type of Information

Water (cont'd)

Streams/watersheds

USGS topographic maps, USGS
watershed maps, IDNR Divisons of
Water stream maps

Drainage: locd drainage boards.
Also sormwater management
systems.

Condition & location of regulated drains,
cost of deaning & mantaning drainage
systems.

Impaired waters

IDEM 305(b) report, can be found in
public libraries; or the annua 303(d) list
of impaired water bodies prepared for
EPA, found on the IDEM webste.

Drinking water sources

IDEM Drinking water branch, or EPA's
Surf Your Watershed website.

Water budgets (quantity)

IDNR Dividon of Water

Wetlands

NRCS inventory maps, USF&WS
inventory maps

Protected & designated waters

IDNR Dividgon of Water ligt of
exceptiona use waters

Point source outfals (permitted
fadilities with something thet
comes out of a pipe)

IDEM Permits Branch, or EPA's
EnviroFacts webdte.

Geology Indiana Geologicd Survey Call their Bloomington office for reports
and maps of geologic features and
hazards.

USGS Call the sate office or vigt their webste
for map information.

Air Quality IDEM Air Branch Contact for information

Endangered and IDNR Divison of Nature Information on E& T and on the normal

Threatened Species

Preserves maintains the Heritage
Database of E& T species
locations, with the Nature
Conservancy

range of vegetation and wildlife. Contact
the Divison office
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Resource Agency Type of Information
Vegetation & Forestry | NRCS (Agronomy) Seeding specifications, plant suitability;
local offices.
Cooperétive Extenson Planting spedifications, plant suitability;

local office.

IDNR Divison of Forestry

Technica assgtance with establishing and
managing woodlands. Contact the
Digrict Forester in your area.

Livestock Ag datistics & ag census data Numbers of livestock. Contact Purdue
COo-0p extension
Animd Wade NRCS: sudy on animd wagte
production by county; infomation on
animal waste management.
Wildlife IDNR Divison of Fish & Technica assstance. Contact Digtrict

Wildife

Wildlife Biologists.

U.S. Fish & Wildlife Service

Technica assstance. Contact the state
office.

Human Population
Statistics

Census Data

Population dengity, trends, etc. Contact
the Indiana Department of Commerce or
use the census internet information or
your locdl library.

Chambers of Commerce

Economic trends, employment trends.
Contact locd Chamber.

Pesticide & Fertilizer
Use

Indiana Office of the State
Chemig

Tracks purchases for the state by year.

Waste Disposal

Local hedth department

Septic & sewer information, locd landfill
informetion.

IDEM Office of Solid &
Hazardous Waste

Permit information, information on the
functioning and lifespan of exiding
landfills, information on toxic materids.
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T er n ic a l Chapter Four
Assistance

After the group has devel oped concrete god's, con-
ducted aninventory of thewatershed and gathered all
relevant information on existing conditions, itistimeto
evauate what could be changed in thewatershed to

i _ addressthe group’ sconcerns. At thistime, it isuseful to
groups in Indiana involvetechnical assistance agencies. These agenciescan
hel p thegroup identify practices and management
techniquesthat would bring about the desired changes.

FOCUS

» Utilizing technical assistance
* Working with other watershed

Technical assistance agencies

Thefollowing agencies have officesin each county or group of countiesin Indiana:
*  Soil & Water Conservation Districts (SWCD)

* Natura Resources Conservation Service (NRCS)

* IndianaDepartment of Natural Resources (IDNR)

*  Purdue Cooperative Extension Service (CES)

Each county hasa Soil & Water Conservation District office. The District may have oneor more
technical assistance personnel, ranging from technicians, conservation planners, or engineers, to education
specialists. These peoplework with landownersand local governments, usually without charge.

Each county SWCD is served by anNRCS District Conservationist. The DCisresponsiblefor
administering NRCS programsfor privatelandownersand for providing soil & water conservation planning
and design assistanceto landowners, land operators, and local governments. Therealso may be NRCS
technicians, engineers, soil scientists, wetlands specialists, or agronomistsin theoffice. NRCSservicesare
free.

In some SWCD offices, IDNR Division of Soils houses Resource Specialists who administer
IDNR programssuch asthe Lake & River Enhancement cost-share program and clean water Indiana
IDNR Urban Conservation Specialists a S0 are positioned acrossthe state to assist in administering the
“RuleFive’ erosion control law for land-development activities. IDNR District Foresters and District
Wildlife Biologists often serve more than one county and are housed in avariety of locations. These
specidists provide design ass stance and management plans, and administer incentive programsfor land-
owners.
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Purdue Cooperative Extension Education Specialists, housed inthe“Extension Office” ineach
county, can provide information, publications, accessto field daysand workshops, and knowledge of the
county’ sagricultureand planning processes.

If acollege or university islocated near your watershed, find out what specialtiesit hasthat may
help you. Many universitiesdo Gl Swork on contract, or have public policy or environmental departments
that could provide assistance to your group.

Tak toyour local health department to seeif somewater testing could be donethrough them at the
Indiana State Department of Health laboratories. (See aso “Water Quality Monitoring,” Chapter Eight.)

For moreinformation on contacting agency officesand personnel, sse APPENDIX B: CONTACTS
for phone numbers. For information on programs administered by the different agencies, see Funding,
Chapter Seven.

Working with other watershed groups in
Indiana

Many groupshave evolved in Indianato addresscitizens concernsabout lakes or streams. These
groupsarein varying stages of growth. Some are newly formed, and some have beenin existencefor over
20years. Thefollowing tableliststhe groupsthat we know about at thistime. Since new groups are con-
gtantly forming, wewel comeinformation about groups that we have missed or changesin information about
groupsonthelist.

Watershed partnerships benefit from sharing their challenges and successeswith each other. In 1997,
anetwork of watershed partnership coordinators was devel oped under the sponsorship of theIndiana
Association of Soil & Waer Conservation Districtsand NRCS. They plan to meet periodically to discuss
mutua issues. M eeting notices are sent out by the Indiana Association of Soil and Water Conservation
Digtricts. Contact that officefor moreinformation, or contact one of the coordinatorson thefollowing list.
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Watershed Projects in Indiana

* See end of tablefor acronyms

Project Area Type of Supporting Sponsor County Watershed | Start
Project Agency or
Program
Bass Lake L&RE - Diagnostic | IDNR Lake Starke Kankakee 2000
Study Association
Beaver Lake Ditch | Restoration Non-profit The Nature Newton Kankakee 1997
Conservancy
Big Walnut-Deer EQIP Land NRCS Conservation | Putnam & Eel-Big 1998
Creek Treatment Workteam Hendricks Walnut
Blue River (Upper Flood Control Big Blue River | Conservancy | Henry & Rush Driftwood 1950's
Big Blue) Conservancy
Blue River Karst EQIP Land NRCS Conservation | Central IN karst | Several 1998
Treatment Workteam area
Blue River Noble L&RE - WLT IDNR SWCD Noble & Whitley | Eel-Wabash 1998
Co.
Blue River Rip. S 319 restoration | IDEM The Nature Washington- Blue-Sinking 1997
Corr. Reforestation Conservancy | Crawford-
Harrison-Floyd
Blue River South Restoration/protec- | Non-profit The Nature Blue-Sinking
tion Conservancy
Brewster Ditch L&RE - WLT IDNR SWCD Adams Upper 1997
Wabash
Brine Remediation | S 319 IDEM Four Rivers Southwest Patoka, 1999
assessment/ RC&D; Indiana Lower
restoration Southwest Wabash
indiana Brine
Coalition
Bruce Lake L&RE - IDNR SWCD Fulton & Pulaski | Tippecanoe 1989
Construction 1989,
WLT 1998; Design
on Overmyer
Ditch, 1994
Brush Creek L&RE - WLT IDNR SWCD Owen-Putnam-- | Lower White | 1998
Morgan
Cedar Creek EQIP Land NRCS Conservation | Allen-Dekalb- Several 1998
Treatment Workteam Noble
Cedar Lake S319 restoration IDEM Cedar lake Lake Kankakee 2000
Enhancement
Association
Cedar Lake S 319 restoration | IDEM Cedar Lk Kankakee
Watershed Enhancement
Protection
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area Type of Supporting Sponsor County Watershed | Start
Project Agency or
Program
Chapman Lakes L&RE Diagnostic IDNR Lake Kosciusko Tippecanoe 2000
Study Association
Core-4 Demonstration | S 319 restoration IDEM Four Rivers Putnam- Eel-Big Walnut | 1999
RC&D Hendricks- & Lower
Owen-Green- | White
Daviess-Knox
Crooked Creek EQIP Land NRCS Conservation Steuben St Joseph- 1998
Treatment Workteam Lake Michigan
Crooked/Brush L&RE - WLT IDNR SWCD Clay Eel-Big Walnut | 1996
Creeks
Deer Creek EQIP Land NRCS Conservation Carroll Middle 1998
Treatment Workteam Wabash-
Deer
Dry, Solomon, L&RE - Diagnostic | IDNR SWCD Elkhart St Joseph- 2000
Whetton Creeks Lk Michigan
Eagle Creek E. coli S 319 assessment | IDEM Farm Bureau Marion- Upper White 1999
Genotyping Boone-
Hendricks
Eagle Creek S319 - IDEM Farm Bureau Marion- Upper White 1997
Watershed Protection | Assessment, Boone-
Planning, Hendricks
Restoration
East Fork of PL 566 Project NRCS Whitewater
Whitewater River
Elkhart 104(b)(3) Project - | IDEM City of Elkhart St Joseph 1999
education/outreach Lake Michigan
Fall Creek TMDL Total Maximum IDEM IDEM Marion Upper White 1999
Daily Load
(TMDL) being
conducted; S319
funding
Fish Creek EQIP Land NRCS Conservation Owen Eel Big Walnut | 1998
Treatment Workteam
Fish Creek, St Joseph | Restoration/ Non-profit The Nature Steuben St Joseph- 19927
River protection Conservancy Maumee
Fish Creek, St Joseph | EQIP Land NRCS Conservation Steuben St Joseph- 1998
River Treatment Workteam Maumee
Five Lakes 104(b)(3) Project - | IDEM Five Lakes St Joseph Lk | 1998
restoration Conservation Michigan
District
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area | Type of Project| Supporting Sponsor County Watershed Start
Agency or
Program
Flat Rock S 319 restoration IDEM Rush County | Rush Flat Rock
Watershed SWCD
Coordinator
Flat Rock River S319 Restoration | IDEM SWCD Rush Flat Rock
Watershed Project | & septic
replacement
Gilbert (Galbraith) | L&RE Pre- IDNR Poor Marshall Kankakee 1996
Lake investigation 1996; Handmaids
WLT 1997 of Jesus
Christ
Glen Flint L&RE WLT IDNR SWCD Putnam Eel Big Walnut 1996
Lake/Owl Creek
Goose -Loon L&RE Diagnostic IDNR SWCD Whitley- Tippecanoe 1990
Lakes 1990; Construction Noble
on Friskney ditch,
1998; also WLT
Grand Cal 104(b)(3) Project - | IDEM Calumet- 1996
assessment Galien
Grand Calumet Total Maximum IDEM IDEM Lake Calumet- 1999
TMDL Daily Load (TMDL) Galien
being conducted
Hall Creek EQIP Land NRCS Conservation | Dubois Patoka 1998
Treatment Workteam
Hanna & Silver L&RE Diagnostic IDNR SWCD Union Whitewater 2000
Creeks
Hardy Lake L&RE Diagnostic IDNR SWCD Scott Muscatatuck 1998
Highland-Pigeon S 319 planning/ IDEM Four Rivers Gibson- Highland-
WS Coord restoration RC&D Warrick-Posey- | Pigeon
Vanderburg
Indian Creek L&RE WLT IDNR SWCD Tippecanoe Middle Wabash- | 1996
Little Vermilion
Indian Lake S 319 restoration IDEM Craig Middle | Marion Upper White 1999
School
Indian Lakes L&RE Engineering | IDNR Five lakes Lagrange St Joseph-
Chain Feasibility Conservation Lake Michigan
Club
Integrated Nutrient | S 319 restoration IDEM Carroll Co. Carroll Middle Wabash- | 1999
Management SWCD Deer & Wildcat
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area Type of Project Supporting | Sponsor County Watershed Start
Agency or
Program
Juday Creek S319 streambank IDEM St. Joseph St. Joseph St. Joseph
stabilization Co Drainage Lk Michigan
Board
Keans Creek EQIP Land Treatment NRCS Conservation | White Tippecanoe 1998
Workteam
Kilmore Creek S 319 restoration IDEM Clinton Co. Clinton Wildcat 1999
Land Treatment SWCD
Kimberlin Creek | EQIP Land Treatment NRCS Conservation | Scott Muscatatuck 1998
Workteam
Kokomo Creek L&RE WLT IDNR; IDEM SWCD Howard Wildcat 1999
Kokomo Creek Total Maximum Daily IDEM IDEM Howard Wildcat 1999
TMDL Load (TMDL) conducted
Lake George 104(b)(3) Project - IDEM City of 4040001 1996
planning Hammond
Lake Lemon L&RE Construction, IDNR Lake Lemon | Monroe Lower White 1990
1990; Diagnostic Study; Conservancy
WLT 1992 District
Lake S 319 restoration IDEM Town of Marshall Tippecanoe 2000
Maxinkuckee Culver
Stormwater
Treatment
Lake Michigan 104(b)(3) Project - IDEM Laporte Co 4040001 1998
Beaches (E. coli | assessment Health Dept
impacts)
Lake Waveland L&RE Diagnostic IDNR SWCD Montgomery--| Middle Wabash | 1988
Parke Little vermilion
Lake Wawasee | L&RE Diagnostic; WLT | IDNR Wawasee Kosciusko & | St Joseph- 1994
1996-; Area Noble Lake Michigan
Conservancy
Foundation
Land Use S 319 restoration IDEM Maumee Upper Maumee,
Conversion River Basin Auglaize,
Project Comm St Marys
Limberlost - Indiana Wetland IDNR, IDEM & | Friends of Upper Wabash |1993?
Loblolly Swamp | Conservation Plan; others the
former S319 restoration Limberlost
Little Creek EQIP Land Treatment NRCS Conservation | Jefferson Muscatatuck 1998
Workteam
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area | Type of Project | Supporting Sponsor County Watershed Start
Agency or
Program
Little Deer Creek L&RE WLT IDNR SWCD Putnam Eel-Big Walnut 1997
Little Pipe Creek L&RE WLT IDNR SWCD Miami Upper Wabash | 1995
Livestock S 319 technical IDEM LaGrange Co. | Lagrange St Joseph- 1999
Management assistance SWCD Lake Michigan
Planning
Lower Big EQIP Land NRCS Conservation Parke Middle Wabash- | 1998
Raccoon Treatment Workteam Little Vermilion
Lower Eel-Wabash | EQIP Land NRCS Conservation Miami-Cass | Eel-Wabash 1998
Treatment Workteam
Lower White EQIP Land NRCS Conservation Greene Lower White 1998
Treatment Workteam
Lower White & S319; CORE4 IDEM Resource Putnam- Eel-Big Walnut 1999
Eel-Big Walnut Program for land Conservation & | Hendricks
treatment Development
Councils
Lower White River | S 319 technical IDEM Four Rivers Knox- Lower White 2000
Technical assistance RC&D Daviess-
Assistance Pike
Mariah Creek PL566 NRCS Knox- Middle Wabash-
Sullivan Busseron
Maumee River S319 and others; IDEM Maumee River | Allen-Adams | Upper Maumee,
restoration & Basin Auglaize,
easements Commission St Marys
McFadden Creek | S 319 assessment | IDEM Four Rivers Posey & Highland- 1999
RC&D Vanderburgh | Pigeon
Middle Fork of L&RE WLT IDNR SWCD Sullivan Middle Wabash- | 1999
Buseron Creek Busseron
Middle Fork EQIP land NRCS Conservation Wayne Whitewater 1998
Whitewater treatment Workteam
Middle Fork L&RE WLT IDNR SWCD Wayne- Whitewater 1997
Whitewater Randolph-
Union
Mine Spoil S 319 restoration IDEM Indiana Several
Absorption University
Medium
Modoc EQIP land NRCS Conservation Several 1998
treatment Workteam
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area Type of Supporting Sponsor County Watershed Start
Project Agency or
Program
Mudd Pine Creek L&RE IDNR SWCD Benton Middle Wabash- 2000
Diagnostic Little Vermilion
Nitrate Study, E. S 319 IDEM Indiana Jackson Upper East Fork
Fork White River assessment Geological White
Survey
North Fork Vernon | L&RE WLT IDNR SWCD Jennings- Muscatatuck 1997
Fork of Ripley-Decatur
Muscatatuck
NPS Pollution S 319 IDEM Huntington Co. Huntington Upper Wabash- 2000
Assessment (GIS) | planning SWCD Salamonie
Nutrient S 319 IDEM Lincoln Hills Lawrence- Lower East Fork 2000
Management restoration RC&D Orange- White-Blue Sinking
Specialist Washington
Nutrient S 319 IDEM Four Rivers Dubois-Pike Patoka
Management- restoration RC&D
Dubois Co.
On-site Waste - S 319 IDEM DeKalb County Dekalb St Joseph-
Constructed restoration SWCD Maumee
Wetlands
Otsego Ball Lake L&RE IDNR Lake Steuben St Joseph- 2000
Diagnostic Association Lk Michigan
Study
Patoka - Animal S 319 IDEM Four Rivers Dubois Patoka 1996
Waste technical RC&D
Management assistance
Specialist
Patoka (South S319, NRCS, OSM, | South Fork Pike-Dubois Patoka 1997
Fork) Appalachian | IDNR Recl., Patoka Steering
Clean SWCDs Committee; Four
Streams; rivers RC&D
restoration
Pigeon Creek S319 IDEM SWCD Gibson- Highland- 1999
restoration, Vanderburgh- | Pigeon
diagnostic Posey-Warrick
Pigeon Creek L&RE WLT, IDNR SWCD Gibson- Highland- 1993
1993; Vanderburgh-- | Pigeon
Diagnostic, Posey-Warrick
1998-9
Pigeon Creek EQIP land NRCS Conservation Steuben St Joseph-Lake 1998
treatment Workteam Michigan
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area | Type of Project | Supporting Sponsor County Watershed Start
Agency or
Program
Pigeon Creek Restoration/ Nonprofit The Nature Steuben St Joseph- 199572
protection Conservancy Maumee
Pigeon Creek S 319 restoration IDEM Evansville Vanderburg Highland- 1999
Bank Parks Dpt. Pigeon
Stabilization
Pigeon Roost EQIP land NRCS Conservation | Scott Muscatatuck 1998
Creek treatment Workteam
Pike Lake L&RE WLT IDNR SWCD Kosciusko Tippecanoe 1996
Pine Lake L&RE Construction | Laporte Co, City of Laporte St Joseph-Lake | 2000
pending L&RE, Laporte Michigan
construction
Pitcher Lake S319 pending IDEM SWCD Posey Lower Wabash | 1999
Reclamation S 319 restoration IDEM Sycamore Putnam Eel Big Walnut- | 1999
Coordinator Trails RC&D Middle Wabash
Revegitation and | S 319 restoration IDEM Pheasants Several 1999
Restoration Forever
Rhodes Creek L&RE WLT IDNR SWCD Morgan Eel-Big Walnut 1995
Sand Creek S319, planning/ IDEM SWCD Decatur Upper East 1999
(see also Upper | assessment Fork White
Sand Creek)
Sandy Branch EQIP land NRCS Conservation | Jackson Muscatatuck 1998
treatment Workteam
Septic S 319 restoration IDEM Arrow Head Kankakee 2000
Demonstration RC&D
Septic System S 319 restoration IDEM Rush Co. Rush-Henry Flat Rock
Improvement SWCD
Sinking Fork of | EQIP land NRCS Conservation | Clark Silver-Little 1998
Silver Creek treatment Workteam kentucky
Slate Creek EQIP land NRCS Conservation | Martin- Lower East 1998
treatment Workteam Daviess Fork White
South of EQIP land NRCS Conservation | Laporte Kankakee 1998
Valparaiso treatment Workteam
Moraine
Southwest IN S319 assessment/ | IDEM Southwest Southwestern Patoka & others | 1998
prioritization Indiana Brine | Indiana
Coalition
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area Type of Supporting Sponsor County Watershed Start
Project Agency or
Program
Spring Mill Lake | S 319 IDEM Indiana Orange Lower East Fork 1998
Assessment Geologic Survey White
St Joseph & L&RE WLT IDNR SWCD Allen St Joseph-Maumee | 2000
Maumee
St Joseph River | S 319 restoration/ | IDEM Allen Co. Allen St Joseph-Maumee | 1997
Initiative planning SWCD
St Joseph Septic | S 319 restoration | IDEM Dekalb Co. Dekalb St Joseph-Maumee
Cost-Share SWCD
St. Marys S 319 restoration | IDEM Allen Co. Allen St Marys 1999
Watershed SWCD
Project
St. Marys S 319 restoration | IDEM Adams Co Adams St Marys 1999
Watershed SWCD
Project
Sugar Creek EQIP land NRCS Conservation Vigo Middle Wabash- 1998
treatment Workteam Busseron
Tanners Creek private funding NRCS, IDEM | SWCD Dearborn Middle Ohio- 1999
Laughery
Teays Valley S 319 education IDEM Tippecanoe Co. | Tippecanoe | Middle Wabash- 1999
Mobile Education SWCD Wildcat
Tell City - CSO 104(b)(3) Project - | IDEM Tell City 5140201 1999
assessment assessment
Tippecanoe S 319 planning/ IDEM The Nature Several Tippecanoe 2000
Watershed restoration; Nature Conservancy
Conservancy
funding
Trees for the New | S 319 restoration | IDEM IDNR Forestry Several 2000
Millennium
Trittipo Ditch S 319 restoration | IDEM Marion Co. Marion Upper White 2000
Bank SWCD
Stabilization
Twelve Mile L&RE WLT 1998 IDNR SWCD Cass-Miami | Eel-Wabash 1998
Creek
Upper Eel River | S 319 restoration | IDEM Sycamore Trails | Putnam Eel-Big Walnut 1999
Manure Mgt. RC&D& Putnam
Project County SWCD
Upper Fourteen EQIP land NRCS Conservation Clark-Jeffe- | Blue-Sinking 1998
Mile treatment Workteam rson-Scott
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Watershed Projects in Indiana

* See end of table for acronyms

Project Area Type of Supporting Sponsor County Watershed Start
Project Agency or
Program
Upper Sand EQIP land NRCS Conservation | Decatur Upper East 1998
Creek treatment Workteam Fork White
Upper South EQIP land NRCS Conservation | Noble St Joseph-Lake | 1998
Branch Elkhart treatment Workteam Michigan
Upper Tippecanoe | Restoration/ Nonprofit The Nature White-Pulaski- Tippecanoe 1999
protection Conservancy | Cass-Fulton-
Marshall-
Kosciusko-Whitley
Upper White River | S319 restoration | IDEM Randolph Co. | Randolph Upper White 1999
SWCD
Wabash EQIP land NRCS Conservation | Sullivan Middle Wabash- | 1998
treatment Workteam Busseron
Wabash EQIP land NRCS Conservation | Fountain Middle Wabash- | 1998
treatment Workteam Little Vermilion
Wabash River S 319 education IDEM Sullivan Co. Sullivan Middle Wabash- | 1999
Expedition SWCD Busseron
Waste Manage- S 319 restoration | IDEM Four Rivers Lower White 2000
ment Systems RC&D
Wastewater S 319 restoration | IDEM Johnson Co. | Johnson Driftwood 2000
Wetland SWCD
Demonstration
Wea Creek EQIP land NRCS Conservation | Tippecanoe Middle Wabash- | 1998
treatment Workteam Little Vermilion
West Boggs Lake | L&RE IDNR Co Parks & Daviess Lower East 1993
Construction Rec Fork White
1990; WLT 1993
West Fork EQIP land NRCS Conservation | Fayette Whitewater 1998
Whitewater treatment Workteam
West Otter Lake L&RE Diagnostic | IDNR SWCD Steuben St Joseph- 1996
1990; WLT 1996 Lake Michigan
White River private funding Friends of Upper White 1999
White river
White River Land | S 319 restoration | IDEM Randolph Co. | Randolph Upper White 1999
Treatment SWCD
Wildcat Creek L&RE WLT IDNR SWCD Tippecanoe- Wildcat 1992
Clinton
Wildcat Creek, S 319 restoration | IDEM Howard Co. Howard Wildcat 1999
Jerome East SWCD
Watershed Action Guidefor Indiana 43



Watershed Projects in Indiana

* See end of table for acronyms

Project Type of Project | Supporting | Sponsor County Watershed | Start
Area Agency or
Program
Wildcat S 319 technical IDEM IASWCD Tippecanoe-Carroll-- | Wildcat 1999
Technical assistance Clinton-Howard-
Assistance Tipton
Winona Lake EQIP land treatment | NRCS Conservation | Kosciusko Tippecanoe 1998
Workteam
Witmer lake L&RE Engineering IDNR SWCD Lagrange-Noble St Joseph- 1997
Feasibility 1990; Lake Michigan
WLT 1997
Wolf Lake S 319 restoration IDEM Hammond Lake Calumet-Galien | 1999
Conservation Parks and
Area Rec.
WQ Monitoring | S 319 IDEM Clinton Co. Clinton Wildcat 1999
and Education | assessment/outreach SWCD
ACRONYMS
CSO: i Combined Sewer Overflow
EQIP: .o Environmenta Quality Incentive Program, U.S. Department of Agriculture
IDEM: ... I ndiana Department of Environmenta Management
IDNR: ..o I ndiana Department of Natural Resources
L&RE: ... IDNR Division of Soil Conservation, Lake& River Enhancement Program
NPS: ., Nonpoint Source
NRCS:. ..o Natural Resources Conservation Service, U.S. Department of Agriculture
PL566: .......ceeeueee. Public Law 566 - Watershed Protection Program
RC&D: ... Resource Conservation and Development Council
319 Nonpoint source pollution projectsfunded by the Section 319 Grants Program
managed by IDEM’ sWatershed Management Section
SWCD: ....oooieeee Soil & Water Conservation Digtrict
WLT: Watershed Land Treatment
WS s Watershed

Version: December 5, 2000
Source: Susan McLoud, IDEM Watershed Management Section, 317-232-0019

For more information, call (800) 451-6027, press 0 and ask for extension 2-0019
Please let us know about any changes or additions to this list. Thank You!
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Chapter Five

Finding Solutions,
Making Decisions

FOCUS
BMPsarethefirst line of defensefor watershed

« Best Management Practices projects.
» Deciding what approach to take
* Prioritizing the work

Best Management Practices

Theterm “Best Management Practice” or “BMP” appliesto structural and management practices
used in agriculture, forestry, urban land devel opment, and industry to reduce the potential for damageto
natura resourcesfrom human activities.

— Practice: Method or customary way of doing something. In thiscontext, aspecific practiceis
recogni zed as having standards and specifications devel oped by an agency or ingtitution with expertisein the
relevant fields. A practicemay be structural, something that isbuilt or involves changesin land formsor
equipment, or it may bemanageria, aspecific way of using or handling infrastructure or resources.

— Management: Inthiscontext, theway wedo businessor carry out work. Practicesareincorpo-
rated into amanagement system. For instance, alogger implementsriparian buffersand water barsto lessen
theimpact of timber harvesting on natural resources. Thelogger learnstomanage hiswork differently.

— Best: Inevery field of work, there are severa methodsfor reaching agoal. Based onimpactsto
natural resources, efficiency, economics, and the needs of theindividua operation, technical assstanceis
provided to landowners and operatorsto select the practices best suited to al of their goas. Technica
agenciesand ingtitutionswork to develop new and innovative practicesto meet the changing needs of
industry and agriculture and to disseminate information concerning new practices.

Itisnot enough simply to present alaundry list of practices. A Best Management Practice must have
been salected through a conscious planning process designed to inventory resources and needs, determine
availabledternatives, evauate dternatives, make decisions, and follow up the selection of practices
withonitoring and eva uation to determine whether they are having the desired effect.
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Practicesthat can be used to address nonpoint source pollution aretoo numerousto list here.
The most authoritative sources of BMPs in Indiana arelisted instead:

NRCS Field Office Technical Guide (FOTG). A five-volumework found in every county
SWCD office, containing standards and specificationsfor conservation practices, soilsinformation
for the county, planning consi derations, conservation practi ce effects, and more. Adjunctstothe
FOTG arethe Engineering Field Handbook, which contains design methodsfor the practices
described in the FOTG; the National Agronomy Handbook; theAnimal Waste Hand-
book; and the National Planning Procedures Handbook.

Indiana Drainage Handbook. Developed by aconsortium of agenciesand organizations,
thismanua containspracticesfor al agpectsof agricultura and non-agricultura drainage activities.
Thereisacopy ineach SWCD county field office.

Indiana Erosion Control Handbook for Developing Areas. Developed by IDNR
and partner agencies, thisresource contains practicesfor construction sites. Thereisacopy ineach
SWCD county office, and copiesare availablefor $25 from IDNR Division of Sails. It iscurrently
being revised.

Logging and Forestry BMPs for Water Quality in Indiana. Free, from the IDNR
Divison of Forestry. Contains practicesfor thetimber industry and private woodl ot owners.

New technol ogy emerges constantly. Check with technical assistance agencies, universities, andthe
Web for new practices. Have your technical committeeinvestigate the value of these.

CROPS, NAPRA, AGNPS, SWERBB, and other computer models that hel p sort optionsand
predict theresultsof different aternativesthat have been devel oped. Contact technical assistance
agenciesfor moreinformation.

In addition to practicesaimed at nonpoint source pollution, the group may have concerns about point

sources. Point sources have distinct discharge points such asmunicipal or industrial discharge pipes. These
concerns can be taken up with the responsi ble agency, which in most casesisthe Indiana Department of
Environmental Management. Changing the amount or nature of point source discharges may be beyond the
group’ sscope, but someaternatives might include getting invol ved in the public hearing processfor new
permits, requesting complianceinformation, or working with loca industry to promote more effective
technology.

The group may want to changeland use trendsin the watershed; for example, encourage cluster

housing in new subdivisons, promote regiona storm water management, advocaterezoningin certain
environmentally sensitiveareas, or divert planned transportation corridors. In each case ask thefollowing:

What isthe activity that iscausing concern?

What isit about thisactivity that raisesconcern?

What would the group want to change?

Isit practical for the group to take on this particular issue, or isthere apartner who could carry out
theeffort?

Istherean existing effort to addressthis concern that the group could support?

Who isresponsiblefor the activity? Who are the contact persons?

46

Watershed Action Guidefor Indiana



With theaid of technica agenciesand individuals, the group shouldbrainstorm every possible
alternative for addressing concerns and bringing about desired changes, no matter how far
out some of them may sound. Thisisnot thetimeto judgethe meritsof solutions. Just try to get themall on
thetable.

Deciding what approach to take
Oncethegroup haslisted every conceivable method for reaching itsgoals, it’ stimeto analyze

thealternatives and decide which approaches or strategies best fit the situation. You may need to make clear
toyourselvesor to otherswhy one approach is preferred over another. Thereareanumber of questions
you can ask to help at thisstage:

* Doesthisapproach addressour primary concerns?

*  Willit help usmeet our goals?

*  What would bethe effects on the environment?

» Canwemeasuretheeffects?

* Howlongwouldit taketo seeresults?

»  What would thisapproach cost interms of money and manpower?

* Dowehave(or can we get) thetechnical expertiseto do this?

»  Would thisapproach be acceptabl e to the peoplein thiswatershed?

»  Would thisapproach complement other projectsthat we aready planto do?

Prioritizing watershed work

When the group has decided which methodsit will utilize to address problems, there may be more
work onthetablethanit isreasonableto attempt. In this case you will need to determinewhich areaswill
receive priority trestment. It sagood timeto bring out any maps devel oped during theinventory phase, list
the problemsand favored solutions, and ask these questions:

» Canwe fix it? If aproblemisbeyond the scope of the group, such ascleaning up a Superfund site
or bringing back the passenger pigeon, tableit. If itisdoable, but not by thisgroup, refer it tothe
appropriate party.

* Issomebody willing to do it? If the"fix” involvesland use changes or management changesthat
arenot presently acceptableto the community, or if theresidentsarejust not concerned or commit-
ted on someissue, consider postponing that problem until alater date. Instead, work first to de-
velop atrack record of successesto increaseyour profilein the community, and/or wait until you
have more resources.

*  Willit help us meet our targets? If the problem and solution are manageable, but they don’t
relateto your mission and god's, consider finding another homefor them.

*  Will the resources stretch that far? 1f you expect to receive a$100,000 grant and installing this
practicein theentire watershed will take $500,000, narrow the focus of that particular project.

* Iftheanswertoal thesequestionsis“yes,” gofor it!

Go to the next prioritization step when you havefiltered the selected problems and solutions
through the above questions and thereis still too much work on thetable, try thefollowing steps:
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Lay out your maps and divide the watershed into sma ler sections. (You may have donethisduring the
inventory phase). Decide what parameters make sensefor ranking thesesub-watersheds. For instance, if
fish habitat isaprimary concern, parameters could include dissolved oxygen, ahabitat index expressing the
condition of the stream bottom and streambank vegetation, and ameasure of thefood supply for fish
(macroinvertebrateindex).

Placing important pollution sources on awatershed map, linked with water-quality dataand land uses,
can help you target areasin thewatershed for your activities. If aGIS system isnot available, mylar overlay
maps can be used assimpleanaysistoals.

If the data does not exist to rank the sub-watersheds, the group can return to theinventory phasein
order to gather theinformation it needs, or choose another set of characteristicsto rank the watersheds. For
instance, you could look at land use changes, livestock numbers, agricultura practicesor housing startsto
gaugethevulnerability of each sub-watershed to pollution.

When the sections or sub-watersheds have been ranked, pick one or two areasin which to begin.
Starting small hasmany advantages. You could call thisareaa* pilot” or “ start-up” project. Usethisfirst
small project to assesshow you will do morework in the future and build on your successes.
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Finally—
Creating a Real Plan!

FOCUS Your watershed group has been meeting for some
time by now, and you arewondering when, if ever,

* Whoneeds awatershed plan? thisGuideisgoingtotell you how to put together a

* Elements of a watershed plan watershed plan!
* What should we do after we write
the plan?

The group is ready to document the plan on paper when

» themembershavelearned to work together with respect and trust, all critical interestsarerepre-
sented, and they are able to make and support decisions;

» concerns have been voiced, avision has been devel oped, and members have drawn up problem
statementsand measurablegods,

» thewatershed hasbeen inventoried and al theinformation isavailableto make sound decisions;

» themembershave begun to sort through aternativesfor addressing problemsand meeting goals,
and have discussed how they will measuretheir progress.

Who needs a watershed plan?

Some groupsreach thispoint, but do not see aneed for documenting their intentionsin awritten plan.
They may fed that they know well enough what they are doing and do not need awritten plan. They may
view writing awatershed plan asamajor task that will sap their resources, or they may smply not know
whereto start. If the project isvery small and short-term, and if the group does not need outside resources
to completetasks, then perhaps awritten planisnot needed. However, here are someimportant reasonsfor
deve oping awritten watershed plan:

* To have a long-term, positive effect on water quality or other natural resources. A written
plan documents what the group knows about the watershed, records prioritiesand ideas, persons
respons blefor implementation, and providesaprocessfor monitoring and eval uation. Asnew
peoplejoin the group and partnership roles change, thewritten planisaroad map of direction and
continuity.
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* Tolet the community know about the project. A plan providesthe group with away of saying
to the community, “ Thisiswho we are, why we are working together, what we have accomplished,
and wherewearegoing.”

* To obtain funding and support from local government, state & federal sources, or industry.
A plan providesthe group with amarketing tool. It can be used to demonstrate that they are
organized, committed, working well together, and have apartnership that represents many interests
inthewatershed. Theplan also makesit easier and faster to prepare funding proposal sand grant
goplications.

* Totrack progress and celebrate success. By establishing amonitoring and eval uation process, a
plan makesit easier to measure progresstoward the goa sthe group has established. By periodi-
caly reviewing the plan, the group can document their successand determine whether they have
focused their resources effectively.

* To expand and become more effective. People want to know what they can do to improvethe
areawherethey live, and they want to be part of asuccess story. By clearly documenting problems
and opportunities, and by proposing appropriate and practical solutions, aplaninvitesothersinthe
community to participatein watershed projects. Asthe partnership grows, it becomeseasier to
implement theplan.

Remember, a plan is a road map, not the Encyclopedia Britannica

Whether you refer to your plan asan action plan, guide, blueprint, watershed user’ smanual, or what-
ever, you areessentially creating aroad map telling how the group will get from hereto there. A plan
answersthesefour questions:

Where do we want to be?

Where are we now?

How are we going to get there?

How will we know when we bave arrived?

You can put your plan together in any order that makes senseto you and clearly answersthose ques-
tionsfor thereader. Thesize, levd of detail, and technica complexity of the plan will depend on the charac-
teristics of the watershed and what degree of changeis needed to meet your goals. Beflexible: you may
want to have abrief plan summary that will be used with the public, and an expanded technical plan that will
lay out the necessary stepsin enough detail to implement them. You may want to put your planinabinder
so additions and revisions can be made easly.

Every planisuniqueto thecommunity and to thewatershed for which itiswritten. It isnot theintention
of thisGuideto dictate any particular way of arranging or presenting aplan, or to stiflethe creativity and
enthusiasm of your group. Thereare, however, certain dementsof agood and effective plan, and you
should consider these asyou put your plan together.
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Elements of a watershed plan

Where do we want to go?
Visionand misson of thegroup
Measurable goasand targets
Executive summary of theplan

Where are we now?
Concernsof thecommunity
Problem statements
Members of thegroup
History of thegroup
Structureof thegroup
Current condition of thewatershed
Information gathered intheinventory

How are we going to get there?
Possbledternatives
Selected dternatives
Implementation or action plan (who, what, when, and how)
Resources (funding, manpower, and other needs)

How will we Rnow when we’ve arrived?
Monitoring Strategy
Indicatorsfor god targets
Schedulefor evauation

Essential details: Include acontact person(s) with phone number and address, atable of contents, a
glossary of acronyms, sourcesfor specific data, and maps of the watershed.

If your group hasworked through the stepsin the previous chapters, then alot of the material listed
above aready exists, at least in your heads. It is especially important to ‘corral’ all the
inventory material, records of decisions made by the group (minutes, meeting
notes), and records of things the group bas accomplished (tours, field trips, work
sessions, et cetera.) |tishelpful to set up alargethree-ring binder with atab for each of the elements
listed above and insert materid into it asthe group reachesthese stages of growth.

Thegroup’ sdecision-making body (steering committee, executive board, or other structure) can then
designate acoordinator or small committee to write up the various parts of the plan, not necessarily all at
once. When al of the elements have been completed, the planisa so complete.

A review period for thedraft planiscritical. Send copiesvery clearly marked DRAFT to
anyone who has had input to the plan, peoplewhose support you will want later, and thosewho may have
had misgivings about portionsof the plan. Not only will you receive useful feedback, but you may also save
yourself from having to eat crow at alater date.
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If you want to have the plan printed rather than photocopied, see whether the county government,
another agency, or your loca school systemwill offer aninexpensiveway to get copies printed. Fancy
packaging isnot asimportant as content, but the plan should appear neat and professional soit will betaken
serioudy.

We wrote it; now what do we do with it?
Oncethe planisin some sort of coherent state and has beentidied up for public presentation, hereare
someof thethingsthegroup could dowithit:

* Each member needs a copy for reference.

* Send a copy to all the movers and shakers in your watershed: county government officials,
especidly the planning commission, county commissioners, health department, water utilities, and
drainage board; peoplein agencieswho havethe authority to del egate resourcesto your cause,
interest groups, possi ble future sources of support, opponents, et cetera. An executive summary
is handy for reducing copy costs and providing a readable document; those who
want more detail can request the technical plan. A cover |etter, or better yet apersonal
contact, should beincluded.

* Prepare funding requests, grant applications, coordinator job descriptions, et ceterafrom the
materid intheplan.

*  Put copies in local libraries, schools, or wherever the plan may get some attention.

* Hold a public meeting tointroducethe plan to the community and encourage participationin
projects. Hopefully al interestsin the community have been represented in the plan devel opment;
otherwise, you may suddenly facealot of changes!

*  Putyour plan on the Web ether through your own website, or by piggybacking on thewebsite of
asupporter such asthe county government, conservation district, et cetera. Thisisan inexpensive
way to get alot of exposure. It also makesit easy to amend or add to the plan.

* Implement the plan and work toward your goals! Thewholepointisto dowork inthewater-
shed, not to produce astack of paper.

* Review your plan regularly, and useit to develop specific action plansfor projects. Don't
hesitateto revise or updateit asneeded. Don't letit St on ashelf!

What followsaretwo checklistsused by some groupsor agenciesto devel op plansor to review plans
for funding. Remember that your plan needsto fit your watershed, so not al partsof either checklist may be
goplicable.
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[Example I]

Checklist for Watershed Management Plans

(for plans devel oped with citizen involvement at thelocal level, addressing water quality concerns)

Watershed

Plan Date

Note: This checklist provides guidance to groups preparing watershed plans. It is not intended to be atemplate for any
particular plan, and it isnot alist of requirements. The checklist showsitemsthat should be considered when preparing a
plan; each plan is unique and must reflect the community and the watershed for which it is prepared.

1. Introduction

2. Determine objectives

Component

Are mission/vision/goal s/objectives clearly
stated?

Are problems and concerns in the watershed
clearly identified, and sources of those
problems clearly identified and described?

Explain how and why the watershed group got
together.

Define group structure, who isin the group,
and how the group operates.

Why was a watershed plan developed?

How did the public participatein the plan?
(Include letters or other documentation for
public participation in an appendix.)

I's the planning boundary defined & shown on
amap?|Isthere an inset to show wherethis
watershed isin the state?

Clearly state how objectives/goals were
developed. Who was involved in determining
goals and what was the process?

Are objectives/goal s realistic and appropriate?

O

J

L o o o 0

L

Comments
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3. Inventory resources

4. Analyze

5. Formulate & evaluate

6. Make decisions

7. Implementing the plan

Explain how information was gathered, where
theinformation came from, and how watershed
resources were inventoried.

Istheinformation shown clearly with narra-
tives, maps, tables, et cetera, that are easy to
understand? Are*“before,” or benchmark
conditions described?

Explain how theinformation was used to
develop alternative solutions to prablemsin
the watershed.

Explain how concernsin the watershed are
prioritized.

Explain what alternativesthe group looked at
for solving problemsin the watershed.

Discuss ecological, social, economic, and other
considerations for each alternative or group of
alternatives.

Explainthe effect of each alternative: cost,
valueto the environment, acceptability/
appropriateness in this watershed, et cetera.

What decisions did the group make about
addressing problems in the watershed? What
was the decision-making process? Who was
involved? Why were certain alternatives
accepted or rejected?

What will the group do to carry out the plan?
Set targets (example: “ Reduce sediment
delivery by 25%in 10years’). Useindicators
(water quality standards, biological indexes, et
cetera) to show what will be measured to
determine success.

Document current conditions (see#3) in order
to set achievable targets.

Develop an action plan stating what will be
done, when it will happen and how long it will
take, and who will be responsible for each
action.

What resources are needed (manpower, money,
et cetera)? Describe any funding, grants,
sponsorship, or programsthat will help meet
goals.

I sthere a partnership agreement with landown-
ers? Are there any incentives?

How will thework beinspected and main-
tained?
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7. (cont’d) How does this plan fit in with other conserva- |
tion work going on in the watershed?

8. Monitor How will progress be monitored, bothin
practical terms of work done and in terms of
changesin water quality? Who will be respon-
sible?

Describe how the watershed plan will be |
reeval uated based on the monitoring informa-
tion?

General Recommendations

In Your Plan, Consider Including These:

*  Who (person or group) prepared the plan and who sponsored it (usually on
the cover or inside covey).

»  Contact person and phone number or at |east an address.

»  Brief calendar of when things happened, and when things are going to
happen. The progression of events may be confusing to some readers who
were not involved in the process.

*  Glossary of termsthat may be unfamiliar to readers.

»  Brief description of the institutions, agencies, and groups involved in the
planning effort.

*  How and where the plan will be distributed, and how the plan may be used
(example: to obtain funding).

* Useaformat (binder, folder) that allows extra pages to be added or inserted
as things progress.

Absolutely Essential?
*  Proofread, proofreed, prufread—and then have afew other people proffread.
Even your computer spell-checker can be fooled.
*  Spell out all acronymsthefirst timethey’ re used in the text—you don’t know
who will bereading the plan.
* Inthetext, defineany termsthat aretechnical or specialized (examples. HEL,
“T”, gradient, pH, WASCOB, et cetera).
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Project Design Checklist for Nonpoint Source Water Quality Projects on a Watershed Basis

Followingisachecklist of ideas and tactics gleaned from The National Rural Clean Water Program Symposium held
September 13-17, 1992 in Orlando, Florida, and from other sources, that are keysto efficiently and successfully implement-
ing any new federal, state or local water quality programs or projects on awatershed basis.

We encourage program managersto devel op aproject checklist by integrating their ideas with the following points.

In general, projects should

] Have aclearly stated goal, supported by arealistic assessment of the problem and the feasibility of solving it.

] Stress voluntary participation through education, technical assistance and incentives, and emphasi ze project
benefits.

- Stresstarget audience involvement at project initiation.

] Target areaswhere realistic water quality benefits can be maintained and/or obtained. It should be recognized
that because of forces of nature or the natural environment, some areas may not respond to water quality
treatments.

i Concentrate on one-on-one education and demonstration programs.

] Havefull funding for the project committed up front.

o Include necessary cost-share funds.

| Belong-term (>10 years) in order to understand causes of nonpoint source pollution and the effects Best
Management Practices (BMPs) have on water quality.

] Have a clear understanding of BMPs already in place prior to the study.

o Have adequate pre-implementati on assessment and monitoring.

| Evaluate all sources of potential pollutantsthat might override water quality improvements produced by
individual BMP practices (for example, phosphorus|oading and cycling from existing | ake bottom sediments,
existing soil-nutrient concentrations, erosion from stream banks, point sources, and non-agricultural nonpoint
sources.) If necessary, take additional measurements to demonstrate that BM Ps are producing water quality
improvementsthat will succeed inthelong-term.

Il Evaluateland usesin detail for each year for all land within the project, regardless of participation. (Actual water
quality improvements produced by amajority of the farmers upstream can be underestimated because of impacts
of afew non-participating landowners preceding the monitoring station.)

| Have awritten, agreed-upon plan (protocol) and timelines.

| Have sufficient funding to accomplish scientific assessment and eval uation, which should include measurements
such aslong-term, continuous-flow discharge records and flow proportional sampling. (Thismay require
anywherefrom 10-50% of the budget.)

| Have a separate, independent group of recognized experts/professional s overseeing design and implementation

of monitoring and analysis procedures, and evaluation of data.

M easure participating and non-participating landowners' and other interested groups’ attitudes and perception
both pre- and post-project.
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Local project teams should:

Implement processes for getting people to work together. One of the best processes involves five crucial steps
that should be taken in the following order:

Step #1. At thefirst meeting develop awritten statement of the group’s

beliefsthat are relevant to the project. . .
Step #2. Determine the wants and needs of group membersthat are Step #1 is the most crucial
relativeto theissue and prioritize them. part of working together on
Step #3. Develop and agree on obtainable, measurable written objec- any local project. It must be
tives for priority wants and needs. done first to ensure an

Step #4. Develop aplan of implementation for the most significant efficient and successful
objectives, including a) necessary resources of persons, finances, project—too often people
equipment, time and space, and b) appropriate techniques (committees, want to jump right to step #4
meetings, training sessions, newsletters, tours, demonstration projects, and ignore the first three

et cetera). steps.

Step #5. Periodically evaluate the group’ s performance against the plan

of implementation and make adjustmentsto the plan or to the written

beliefs, if necessary.

Recogni ze exi sting accomplishments of farmers and ranchers. Don't incriminate; instead, say “Let’ sbuild and do
better.”

Develop and agree upon, at the start of the project, awritten set of limitations about what the project can't do.

Staff for adequate one-on-one educational and technical assistance with landowners who choose to change
practices. Project organizersalso should work closely with Extension Service and Vo-Ag instructors.

Tailor BMPsto thelocal situation or objective.

Make producers aware, up front, of both the positive and negative economic potentials of every BMP. Positive
economic benefits, coupled with environmental effectiveness, are very powerful motivational forces.

Use small watersheds (no bigger than the size of the county, and preferably smaller.)
Beaninter-agency and inter-disciplinary effort.

Include alocal coordinating committee of no more than seven to el even members. Landowners should compose
at least one-third to one-half of the committee.

Have core project staff designated from participating agencies.
Have aproject coordinator who is retained for the life of the project.

Agree upon asystem of regular two-way communication between the Local Coordinating Committee and the
State Coordinating Committee.

Establish, in advance, estimates of the necessary quality of data recorded to demonstrate impact of BMPs.

Involve the secretarial staff of all participating agencies. They should meet with project |eaders near the start of
the project to help develop key reporting forms that will be used to document project progress and results.
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Implementing

and Evaluating
Your Watershed Plan

Goasset, information gathered, technical

FOCUS agencieson board, decisionsmade, plan
drafted—now what?
* Developing an action strategy
« The role of a watershed coordinator Implementationisthe bow we’re going
. Sources of funding to get there phase. Theimplementation
. Evaluating your progress section of awatershed plan laysout, in

aufficient detal for genera understanding, the
who, what, how, and when of al thetasks
that will get thegrouptoitsgoas. To carry
out each task, an action strategy is
needed.

Having an action strategy

1. Increasesthelikeihood that the solution will beimplemented effectively and ontime.

2. Preventsthe group from underestimating the time and resources needed to get atask done.
3. Preventspeoplebeing ‘volunteered’ for work without checkingwiththemfirg.

4. Showswhen complex tasks need to be broken down into parts.

Developing an action strategy

An action plan lays out each task, date to be compl eted,
resulting products, resources needed, and responsible persons. Action plans may be
Whilethegroup may find that documenting these detail sistiresome included in the
and lessexciting than going out and doing something, an action watershed plan, or may
srategy iscritical for dl but the smplest projects. be for internal use.

You can use any format you are comfortable with; acommon
approachisto develop atable similar to the onethat follows:
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Task: Hold a nutrient-management workshop for agricultural producers on January 10th.

Why this Start Completion Who is .
Steps step? date date Resources needed responsible? Checkpoints Results
Determine to provide |10/1 12/1 room rental fee, Joe October & Room
locetion agood overhead screen, November reserved
fedility flipchart mestings
Provide mailing | to reech dl | 9/15 12/1 computer at Tom Malings
list landowners SWCD office, sent to
postage landowners
Arrange for to get 9/15 12/1 reimburse speekers | Marie & Jeff Speakers
speakers information for lunches and have agreed
across mileege to come

...and so on, to include publicity, getting enough chairs, exhibitor booths, coffee and donuts, commer-
cia sponsors, reproducing handouts, et cetera.

Checkpoints

Every action strategy should include the pointsat which the people carrying out the tasks need to report
back to themain group. Thisisespecialy important if subcommittees have been set up for education, public
relations, technical assistance, and other group functions. Each checkpoint should state thedate (or stagein
the action) when the report should be made, the products that need to be complete at that time (such as
completed mailing lists, listsof potential sponsors, draft newdetter, or whatever), and who isresponsiblefor
checking inwiththemain group.

Checkpointsprevent overlapsin effort and misunderstandings about what is supposed to be happening.
They providean opportunity for modifying the action strategy if necessary. They aso might show when the
subcommittee can ask for additional help or resources, | et the main group know about progress, or solicit
ideas on dealing with barriersthey may have encountered. Having definite checkpoints set up in
advance makes it easy to get these items on the meeting agenda so they don’t get glossed
over or forgotten.

Should you bhire a coordinator?

Sinceawatershed group ismade up of volunteers, the group may want to consider hiring acoordinator
at some point. It can betough to get the phone calling, letter writing, personal contacts, grant writing, plan
development, task tracking, et ceteradonein somebody’ ssparetime. A coordinator can

e atendtonecessary details,

e oOrganizeevents,

» pull together water monitoring efforts;

» attend other meetings useful to the group and report back;

» actaslibrarianfor inventory data, minutes, correspondence, and mailing ligts;
» pull together and write up partsof thewatershed plan;

» present thegroup’splansto others; and

» coordinate additional functions based on the needsof your watershed.

Funding for acoordinator could comefrom agrant or contract, or through alocal organizationthat is
supported by the county government (such asthe SWCD), or through job-sharing or internship. Thefirst
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step in hiring acoordinator should beto draw up adetailed list of duties and expectations, so you are clear
about the qualificationsyou arelooking for. Contact other groupsthat have acoordinator and ask for job
descriptions, copiesof contracts, and what they would have done differently. Itisalso helpful totalk to
other currently employed coordinators. (There is a list of watershed project contacts in Chapter
Four.)

Submitted by a real, live coordinator:

“ A watershed coordinator can wear many hats. fund-raiser, cheerleader, coach, educator and more.
Thefollowing duties are an example of thework done by acoordinator of one project in Indiana. Your
project may take adifferent approach; however, many of thelisted dutiesare crucial to the success of any
watershed project.

‘The Watershed Coordinator shall...’

* Provide staff leadership to the steering committee of the watershed project. Guidethemin problem
identification, plan development, and implementation. Assist the steering committeeteam-building.
Educate the steering committee, as needed, on varioustopicsthrough persona knowledge, qualified
people, articles, maps, or other materials.

* Assg thesteering committeein building the watershed partnership. Gather support from businesses,
organizations, and government agencies.

»  Provideleadership and guidanceto the steering committee in the devel opment of awatershed
management plan and in theimplementation of theplan.

* Assst subcommittees, asneeded, with determining problemswithin the watershed and assist with
recommendati ons regarding solutionsto specific problems. Act asafacilitator when needed.
Communicate the needs/actions of the steering committeeto subcommitteesand viceversa

*  Work withthe sponsors, interested local organizations, and representatives of other federal and
state agenciesto determine and coordinate datarequired to further the project.

*  Work closaly with the staffs of governmental agenciesthat havetiesor need tiesto the project.
Promote “water qudity” programs.

»  Obtain necessary materials, technical information and services needed to keep the project plan
current.

* Asss thesteering committee and sponsorsin designing and carrying out an effectiveinformation
and education program within the watershed to meet the needs of diverse audienceswith tailored
activitieson aregular basis. Inform the generd public of the project goasand activitieson acon-
tinuing basi sthrough newspaper articles, radio, newdetters, television and other personal appear-
ances. Maintain working relationshipswith al the news mediawithin the watershed. Keep everyone
involved up-to-date! Remind them of their importanceto the entire project.

» Coordinateactivitiessuch asschool programs, campaigns, field days, tours, workshops, pilot
projects, and any other public activities.

* Assg the steering committeewith pursuing funding opportunitiesand writing grant proposals.

» Keepabreast of current developmentsand new programsthat may further assist the project; relay
sgnificant information and datato partnersinvolved inthe project.

* Preparespecia reportsasneeded.

» Keegpthewatershed community and its partnersinformed viatelephone calls, meeting minutes,
persond visitsor memos.
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In short, the coordinator isthe gluethat connectsthe many different parts of awatershed project.
Often heor sheisthe only staff person working with agroup of volunteers. When you see awatershed
coordinator, you should sseamotivator!”

Funding, programs and grants

When thegroup hasaclear ideawhereit isgoing and how it wantsto get there, look for asource of
support for the projectsto beimplemented. Consider existing programsthat the group can promote to meet
itsgoals. For instance, the group could publicize and encourage landownersto participatein the Conserva
tion Reserve Program (CRP). Some support comesthrough programsthat establish priority areasinwhich
tofocusfunds, suchasIDNR’sLake& River Enhancement program, or the Conservation Priority Areas
designated each year for the NRCS Environmental Quality Incentive Program (EQIP). Some support will
comethrough grantsfor specific purposes.

Itisbest not to seek money inthe early stageswhilethegroupisstill forming. It canwork against a
group to get grant or program funds beforeit isready to spend them intelligently. When focused on getting a
grant, the group sometimeslosessight of easier and better waysto get thingsdoneright initsown back
yard. Also, until the group has devel oped at least the skeleton of aplan, it may request money for something
and find out that when the contract isawarded, it really wantsto do something else. The worst possible
time to plan is after the money shows up!

Thefollowinglist of support sourcesisnot al inclusive, but providesplenty of placesto start. Phone
numbersareinthe Appendix B: Contacts.

Funding sources for watershed projects

Federal Conservation and Watershed Projects

EPA
Section 319, 604(b), and 104(b)3 Grants
Grantsfor conservation practices, water body assessment, watershed planning, and watershed projects.
Avalilableto non-profit or governmenta entities. These monies, enabled by the Clean Water Act, are
funneled through the I ndiana Department of Environmental Management. See IDEM for details.

EPA GREAT LAKES
Numerous sources of funding areavailablefor the areathat drainsinto the Gresat L akes. The complete
grants guidance and application packagefor EPA Great Lakesgrantsison theweb, and additional
funding sources are at the Great L akes Information Network (http://www.great-lakes.net) Grantsare
submitted in early spring for most of these sources.

USDA (See county listings for local federal agency contacts.)
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EQIP: Environmental Quality Incentive Program. Administered by the Natural Resources Conserva-
tion Service. Conservation cost-share program for implementing Best Management Practices, availableto
agricultural producerswho agreeto implement awhole-farm plan that addresses major resource con-
cerns. Up to $50,000 over a5to 10 year period. Some parts of the state are designated Conservation
Priority Areasand recelvealarger funding allotment.

WRP: Wetland Reserve Program. Administered by the Natural Resources Conservation Service.
Easement and restoration programto restore agricultural production land to wetland. Easements may be
for 10 years, 30 years, or permanent. Longer easements are preferred. Partnershipswith other acquisi-
tion programs are encouraged. Restoration and lega costsare paid by NRCS. Landowner retains
ownership of the property and may usethelandin waysthat do not interfere with wetland function and
habitat, such ashunting, recreational development, and timber harvesting.

CRP: Conservation Reserve Program. Administered by the Farm Service Agency with technical
assstancefrom NRCS. Conservation easementsin certain critical areason private property. Agricultural
producersaredligible. Easementsarefor 10 or 15 years, depending on vegetative cover, and compensa
tion payments are made annualy to replaceincomelost through not farming theland. Cost shareis
availablefor planting vegetative cover on restored areas.

WHIP: Wildlife Habitat Incentive Program. Administered by the Natural Resources Conservation
Service. Cost shareto restore habitat on previoudy farmed land. Private landownerswho are agriculturd
producersaredigible. Cost share up to 75%, and contractsarefor 10 years.

FIP: Forestry Incentive Program. Administered by the Natural Resources Conservation Service. Cost-
shareto assist forest management on private lands. Funds may belimited.

US Fish & Wildlife Service
Partnersfor Wildlife: assstancefor habitat restoration.

State Conservation and Watershed Programs

IDNR Division of Soil Conservation
L&RE: ThelLake& River Enhancement Program funds diagnostic and feasibility studiesin selected
watersheds and cost-share programsthrough local Soil & Water Conservation Districts. Project over-
sight provided through county-based Resource Specialistsand Lake & River Enhancement Watershed
Coordinators. Funding requestsfor Watershed Land Treatment projects must comefrom Soil & Water
Conservation Didtricts. If aproposed project areaincludes morethan onedistrict, the affected SWCDs
should work together to devel op an implementation plan. The SWCDs should then apply for thefunding
necessary to administer the watershed project.

Before applying for funding, the SWCDs should contact the Lake & River Enhancement Coordinators
to determine (1) the appropriate watershed to includein the project, (2) whether the proposed project
meetsthedigibility criteria, and (3) whether fundingisavailable,
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IDNR Division of Fish & Wildlife
Classfied Wildlife Habitat Program: I ncentive programto foster private wildlife habitat management
through tax reduction and technical assistance. Landownersneed 15 or more acresof habitat to be
eligible. IDNR provides management plans and ass stance through District Wildlife Managers. (See

county listings)

Wildlife Habitat Cost-share Program: Similar to above.

IDNR Division of Forestry
Classified Forest Program: Incentive program to foster private forest management through tax reduction
and technical assistance. Landownersneed 10 or more acres of woodsto beeligible. IDNR provides
management plans and assi stance through Digtrict Foresters. (See county listings.)

Classfied Windbreak Act: establishment of windbreaks at |east 450 feet |ong adjacent totillableland.
Providestax incentive, technica assistancethrough IDNR District Foresters.

Forest Stewardship Program & Stewardship Incentives Program: Cost share and technical assistanceto
encourage respons bly managed and productive privateforests.

IDNR Division of Reclamation
Appa achian Clean Streams I nitiative: Fundsfor acid mine drainage abatement.

IDNR Division of Nature Preserves
State Nature Preserve Dedi cation: acquisition and management of threatened habitat.

IDEM Office of Water Management
State Revolving Fund: availableto municipditiesand countiesfor facilities development. Will beavailable
in 1999 for nonpoint source projectsaswell. Funding isthrough very low-interest |oans.

Section 319 Grants availableto nonprofit groups, municipalities, counties, and ingtitutionsfor implement-
ing water quality improvement projectsthat address nonpoint source pollution concerns. Twenty-five
Contacts percent match isrequired, which may be cash or in-kind. Maximum grant amount is$112,500.
Projectsarealowed two yearsfor completion. Projects may befor land treatment through implementing
Best Management Practices, for education, or for devel oping tools and applicationsfor state-wide use.

Section 205(j) Grants, formerly called 604(b) Grants availableto municipalities, counties, conservation
digtricts, and drainage districts. These arefor water quality management projects such asstudies of
nonpoint pollution impacts, nonagricultura NPS mapping, and watershed management projectstargeted
to Northwest Indiana (including BM Ps, wetland restoration, et cetera.)

Section 104(b)(3) Grants These arewatershed project grantsfor innovative demonstration projectsto
promote statewide watershed approachesfor permitted discharges, development of stormwater manage-
ment plansby small municipaities, projectsinvolving awatershed approach to municipal separate sewer
systems, and projectsthat directly promote community based environmenta protection. NOTE: The
deadlinefor IDEM’ Sgrantsprogramsisannually, by March 31st.
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Private Funding Sources
Nationa Fish and Wildlife Foundation.
1120 Connecticut Avenue NW, Suite 900, Washington DC 20036. Nonprofit, established by
Congressin 1984, awards challenge grantsfor natural resource conservation. Federally appropri-
ated fundsare used to match private sector funds. The Six program areas are wetland conservation,
conservation education, fisheries, migratory bird conservation, conservation policy, and wildlife
habitat.

Utilities (check locdl utilitiessuch asIPALCO, CiNergy, REMC, NIPSCO.
Many have grantsfor educational and environmenta purposes.)

IndianaHardwood Lumbermen’ sAssociation
IndianaTree Farm Program

The Nature Conservancy
Land acquisition and restoration.
Southern Lake Michigan Conservation Initiative
BlueRiver FocusArea
Fish Creek FocusArea
Natural AreasRegistry
Hoos er Landscapes Capitol Campaign

Conservation Technology Information Center (CTIC)
Know Your Watershed educationa materialsareavailable

IndianaHeritage Trust
Land acquisition programs

DucksUnlimited
Land acquisition and habitat restoration assistance

Sycamore Land Trust
Acresinc. (land trust)
Oxbow, Inc. (land trust)
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Sources of additional funding opportunities

Catalog of Federal Funding Sources for Watershed Protection
EPA Office of Water (EPA841-B-97-008) September 1997

GrantsWeb: www.srainternational .org/cws/sralresource.htm

How are we doing?

Using indicators to evaluate your progress

One of themost important thingsthe group will doisevaluate whether the planisactualy making a
difference. Many plansdon’t even mention eval uation, yet without some conscious process, how will you
know whether you have met your goa s?

Early on, when the group was discussing measurabl e goal s and thinking about devel oping awater
monitoring program, someone may have mentioned indicators. Thesearethingsin theenvironment or
community that you can measureand that indicatewhether things have gotten better or worse and by how
much. Indicatorsfal roughly into two categories—adminisirative and environmental.

Administrative indicators are beansthat you can count: the number of permitsissued, the number of
grassed waterwaysingtaled, the number of acres converted to no-till corn, the number of cans collected
at arecycling center, and so on. They are usually easy numbersto come up with, but they are often
indirect indicators of what you realy want to know. Counting the number of feet of grassed waterway isa
useful measure of work done, but it will not tell you whether the amount of sediment entering the stream
has actualy decreased.

Environmental indicators are measurements of water quality, habitat, or someother criterion that tellsyou
something about the health of the environment. They include such things asthe amount of phosphorusor
nitrogen inthewater, macroinvertebrate popul ation diversty, the growth of dgaeinlakes, theturbidity of
thewater, occurrencesof certain species, or themercury content infish tissue. Theseindicatorsrequire
moretime, resources, and planning than do administrativeindicators, but they usudly are better waysto
evaluate progress. When agroup isdevel oping goals, it can plan ahead for what indicatorswill need to
be measured to track progressfor each goal.

Technical assistance agencies can hel p the group choose and measureindicators. The group may aso
be ableto piggyback on the efforts of certain agenciesthat are already gathering environmenta or adminis-
trative datafor other purposes. Thefollowing are somefurther examplesof indicators:

66 Watershed Action Guidefor Indiana



Examples of Indicators

Indicator Type

Indicators

These document the
extent to which program
or regulatory actions

Number of permits reissued with new limits
Number of point sources in substantia noncompliance
Elgpsed time from identification of permit violations to correction

to which actions have led
to reduction in threats to
surface or groundwater

quality.

have been taken. Amount of fertilizer sold or used
Number of communities enacting srom water ordinances
Number of public water systems with source water protection plans
Number of citizens reached with public education efforts

These quantify the extent | Reduction in nutrient loadings from each type of point and nonpoint source

Stability and condition of riparian vegetation

Percent impervious surface upstream

Generd erosion rate upstream

Amount of toxics discharged by spills

Number of businesses and househoulds that have atered behaviors or
processes to reduce pollutants

These measure the extent
to which water quality
has changed.

Pollutant concentrations in the water columns, sediments, and goundwater
Frequency of redtrictions on water uses (bathing, drinking)

Percent of stream miles that support each designated use

Percent with impaired or threatened uses

Percent of citizens who rate mgor water bodies as usable for various
recreationd activities

These measure direct
effects on the hedth of
humans, fish, other
wildlife, habitat,
econormy, et cetera

Aquatic community indexes

Reduction in waterborne disease in humans
Size of wetlands or riparian habitat acres

Size of recregtiond and commercid fish habitat
Increased jobs and income due to recregtion

Review your plan regularly

Agreeon aregular time, perhaps quarterly, when the group will pull out the watershed plan, blow off
the dust, and review what it says. Watershed plans should be living documentsthat can be changed or
added to asneeded. After al, youwroteit! You havetheright to scribblein the margins, add new pages,

and crossthingsout.

When the group accomplishes some piece of the plan, celebrate and let the community know about it.
Recognizethe peoplewho helped.

Planto revisethe plan; plansare often written with acertaintimeframein mind. Threeto fiveyears
seemsto be asmuch of our livesaswewant to envision being tied up in aproject. State at the end of the
watershed plan whenit will berevised or considered finished. Thisletsthe community and the members

know what to expect.
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Chapter Eight

Watersheds 101:

Useful Things to Know
About Your Water Resources

A watershed isal of thelandscapethat drainsinto a
particular |akeor river. Depending on the scale of the
discussion, you could refer to the watershed of the
Mississippi River, or thewatershed of afarm pond.
Therearehierarchiesthat usetermssuch asdrainage
basinand river basin to mean specific hydrologic
configurations. However, you may hear themused
interchangeably with “watershed.”

FOCUS

* Hydrologic Unit Codes
* Water Quality Monitoring
» Geographic Information Systems

Hydrologic Unit Codes:
the watershed address

Hydrologic unit codeswere devel oped by the US Geological Survey (USGS) in cooperation withthe
USWater Resource Council. The USDA Natural Resources Conservation Service hasincorporated this
coding into its conservation planning practices. Most state agencies a so usethis coding system. Theadvan-
tagesareasfollows:

» Thehydrologic code attached to aspecific watershed isunique.

» Thiscode providesacommon languagefor different organizationsand agenciesto use. If acode
has been assigned, then thereis agreement asto the boundaries of the watershed.

» Having watersheds delineated on published maps assi ststhe publicin understanding how landscapes

function, wherewater quality problemsmay be addressed, and who needsto beinvolved inthe
planning process.

Example: ........ccocovviniiniininene Anexampleof afourteen-digit hydrologic unit codewould be
05120201-010-001. Each number or group of numbersinthe
code represents aspecific landscape area.

. . Accounting Cataloging Cataloging | Subdivision of
Region Subregion Region Unit Subunit Subunit
05 12 02 01 010 001
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Numbering of watershedsis consecutive from upstream to downstream. Thefirst two digitsindicate
themainriver basin. Thethird digit may indicateall or aportion of that basin. Inthisway thethird digit can

be changed to designate, for example, two partsof a
watershed on either side of astateline. The longer
the HUC number, the smaller the watershed.

Itisimportant to remember that watersheds
refer to surface water only. Groundwater, which
asoisadrinking water source, isinfluenced by
surface water but occursin aquifers, not watersheds.
Theaquifersof Indianahave been mappedinthe
Indiana Groundwater Atlas (USGS). They have
a so been grouped in common hydrogeol ogic settings
according to geology, vulnerahility, et cetera(Maps&
CD-ROM distributed by Office of the Indiana State
Chemist). When addressing water quality issues, both
ground and surface water should be considered.

Table 1 liststhe Hydrologic Unitsin Indiana,
along with the watershed namesthat have been
assigned by the USGS.

For generd information on your watershed, visit

The entire country has been mapped at
the eight-digit hydrologic unit code level
(about 2,211 watersheds). Indiana is
divided into 39 eight-digit watersheds
(see map, facing page). The U.S.
Geological Survey, working with the
Natural Resources Conservation
Service, has further mapped Indiana’s
watersheds at the 14-digit level. These
smaller watersheds average about
9,000 acres. The 14-digit maps are
available from USGS and also on the
USGS website.

the U.S. Environmental Protection Agency internet site called Surf Your Watershed at www.epa.gov/
surf/. Also check out IDEM’ swebsite at www.State.in.us/idem/owm for information onimpaired waters.
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8 Digit Watersheds
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8 Digit
Watershed
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Source: IDEM, Office of Water Management, 1998
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Table 1.

Hydrologic Unit Codes, Indiana, 8-digit

HUC River Counties
Little Cdumet-
04040001 Galien Lake, Porter, LaPorte
04050001 | St. Joseph St Joseph, Elkhart, Lagrange, Stueben, Kosciusko, Noble, Dekalb
04100003 | St. Joe Steuben, Dekab, Nable, Allen
04100004 | St. Mary's Allen, Wdls, Adams
04100005 | Upper Maumee Allen, Dekdb
04100007 | Auglaize Allen, Adams
Upper Great . .
05080001 Miami Union, Franklin
: Randolph, Wayne, Henry, Franklin, Fayette, Union, Rush, Decatur,
05080003 | Whitewater Ripley, Dearborn
Middle Ohio- P .
05090203 Laughery Decatur, Franklin, Ripley, Dearborn, Switzerland
Grant, Howard, Miami, Cass, Adams, Wabash, Huntingtin, Whitley,
05120101 | Upper Wabash Allen, Wells, Jay
05120102 | Salamonie Wabash, Huntington, Grant, Wélls, Blackford, Jay
05120103 | Mississnewa Miami, Wabash, Grant, Madison, Blackford, Delaware, Jay,
Randolph
05120104 | Ed (Upper) Noble, Whitley, Allen, Kosciusko, Wabash, Miami, Fulton, Cass
05120105 | Midkle Wabash- 1 cass. white, Carroll, Howard, Miarmi, Tippecanoe
Noble, Whitley, Kosciusko, Marshdl, Fulton, Miami, Cass, Starke,
05120106 | Tippecanoe Pulaski, Jasper, White, Carroll, Tippecanoe, Benton
05120107 | Wildcat Tippecanoe, Carroll, Clinton, Howard, Tipton, Grant, Madison
05120108 Middle Wabash Benton, White, Warren, Tippecanoe, Fountain, Vermillion,
Little Vermillion Montgomery, Parke
05120109 | Vermillion Benton, Warren, Vermillion
05120109 | Sugar Fountain, Parke, Montgomery, Boone, Clinton
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HUC River Counties
Middle Wabash " . .
05120111 BUsseron Vermilion, Vigo, Clay, Sullivan, Greene, Knox
05120112 | Embarras [llinois, Border
05120113 | Lower Wabash Knox, Gibson, Vanderburgh, Posey
. Owen, Morgan, Johnson, Hendricks, Marion, Hancock, Boone,
05120201 | Upper White Hamilton, Tipton, Madison, Delaware, Randolph, Henry
: Gibson, Knox, Pike, Daviess, Sullivan, Greene, Martin, Owen,
05120202 | Lower White Monroe, Brown
05120203 | Ed (Lower) Greene, Owen, Vigo, Clay, Putnam, Morgan, Hendricks, Boone
. Bartholomew, Brown, Johnson, Shelby, Marion, Hancock, Rush,
05120204 | Driftwood Madison, Henry
05120205 | Flatrock-Haw Bartholomew, Shelby, Rush, Decatur, Fayette, Henry
05120206 gg‘f Eest White Jackson, Brown, Bartholomew, Jennings, Decatur, Shelby, Rush
05120207 | Muscatatuck \Iljvgington, Jackson, Scott, Clark, Jennings, Jefferson, Ripley,
ur
05120208 Lower East White | Pike, Daviess, Dubois, Martin, Orange, Greene, Lawrence,
Fork Washington, Monroe, Brown, Jackson, Batholomew
05120209 | Patoka Gibson, Pike, Dubois, Spencer, Perry, Crawford
Silver-Little : . .
05140101 Kentucky Harrison, Flyod, Clark, Scott, Jefferson, Ripley, Switzerland
05140104 | Blue-Sinking Perry, Crawford, Harrison, Floyd, Orange, Washington
05140104 Iﬁl%/g]Ohlo Little Vanderburgh, Warrick, Pike, Dubois, Spencer, Perry, Crawford
05140202 | Highland Pigeon Posey, Vanderburgh, Warrick, Gibson
Lake, Newton, Porter, Jasper, Laporte, Starke, Pulaski, St Joseph,
07120001 | Kankakee Marshall, Elkhart, Kosciusko
07120002 | Iroquois Lake, Newton, Jasper, Pulaski, White, Benton
04060200 | Lake Michigan
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Geographic Information Systems (GIS)

Whatis a GIS? A geographicinformation system isacomputer-based tool for mapping and analyz-
ing thingsthat exist and eventsthat occur. Gl Stechnol ogy integrates common database operations such as
satistical analysisand querieswith the unique visua benefits offered by maps. A GISworksby storing
information about theworld asacollection of thematic layersthat can be linked together by geography.
Each bit of information contai ns either ageographic reference such aslatitude and longitude, or animplied
reference such as an address, zip code, censustract, or road name. Thesereferencesallow youto locate
features such asforest stands, and events such as earthquakes, on the earth’s surface.

Vector & Raster. Gl Sworkswith two fundamentally different types of geographic models, the
“vector modd” andthe“raster model.” Invector, information is stored asaseriesof x/y coordinatesor
points. Thelocation of apoint feature such asagaswell can be described by asingle set of coordinates; a
river would be acollection of points. Areas such aswatersheds or salesterritories can be stored asaclosed
loop of coordinates. Thismethod isuseful for mapping discrete features but isnot much usefor continuoudy
varying features such as soil type. Theraster model ismade up of acollection of cdlsinagrid, likea
scanned picture made up of pixelsor apaint-by-number picture. A GIS system can handle both models.

What does a GIS do?

Input: datahasto be converted into adigital format beforebeing usedinaGlIS, so the system
‘knows’ whereeverythingis. Many typesof dataaready exist in Gl S-compatibleformats, and can be
loaded directly into asystem. Other datahasto be digitized, which may betime-consuming.

Manipulation: Datatypes need to be manipul ated to be compatible, for instance, so that they areall
at the same map scale and can belayered on top of each other (roads, rivers, and population on abase
map of land use, for example.) Manipulation toolsare built into currently available systems.

Data Management: For small projects, datamay simply be stored asfiles. For large projects, a
database management systemisneeded.

What can you do with a GIS?

Ask questions! Infact, learning to frameyour questions correctly iskey to getting themost froma
GIS. You can ask smple questionslike, “Where do the people live and work in my watershed?’ or com-
plex analytica questionslike, “If we build anew highway here, how will the community be affected?” Two
important toolsof aGlSare proximity analysis (How many houses arewithin 500 feet of thisstream and
wherearethey?) and overlay andysis (Show meal the soils, dope, vegetation, and land ownership). Most
Gl Sreportsare maps, sometimeswith tables attached.

Related technology: GPS, or global positioning systems, measure specific locationson theearth’s
surface using satellite signalsand are available as hand-held units. The signal s can be transposed into map
positionsinthe GIS. GPS unitsare commonly used for surveying, navigation, and locating features such as
dams, pipeoutfalls, et cetera.

What GIS is NOT: GISisnot adecision-making system. Itisatool that suppliesinformationina
form that may makeit easier for agroup to arrive at decisions, but it can aso be confusing if the questions
arenot framed well. Itisalso only asgood astheinformation that isfed intoit! GISisalso not absolutely
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essential to watershed planning. A great dedl of information can be presented on ordinary paper mapsand
transparent overlaysfor much lessthan the cost of aGI S system and thetraining required to operate one. It
isawonderful toal if the money and manpower are available. Consider partnering with another group,
agency, local government, or university to gain accessto aGlSfor your watershed planning process.

Commonly available GIS products: ArcView isavailablefrom ESRI (acommercial company). It
alowsviewing of spatia data, compiling of layersinto maps, primarily used with readily available databases.

Arclnfoisavailablefrom ESRI. It dlowscomplex dataanayss, suited to manipulating large volumes
of data

For moreinformation, check out your local community collegeand thelibrary, look at ESRI’swebsite,
and talk to county planning officias. If they do not presently haveaGI S, they probably have researched
purchasing oneand haverecent information.

A short course on water & water quality
monitoring

This section is courtesy of Dr. Gwen White, IDNR

Volunteer water quaity monitoring provides many cost-effective benefitsto the participantsand the
watershed community. Volunteerswho aretrained in monitoring arewell prepared to educate themselves
and local communities about the connection between their actionsand the future qudity of lifein thewater-
sheds. Adultsand studentsin school classesor clubscan acquiretheinterdisciplinary skillsin chemistry,
biology, physics, and public policy that arerequired for making effective decisionsregarding resource
managemernt.

Brief bistory of water quality monitoring

Public palicy baances short-termindividud benefitsagainst quality of lifefor neighborsand future
generations. The national water quality goasfirst articulated in the Clean Water Actin 1972 include “fish-
ableand swvimmable” waters, elimination of polluting discharges; and protection of public water supplies,
aquatic life, and recreationd activities. Theterm “fishableand swimmable” indicatesagoal of maintaining or
restoring potential water uses and reflectsalong European history of recognizing therights of the publicto
haveresourcesavailableto fish, hunt, and use water for drinking and crops. Monitoring ismandated at the
state agency level by the Clean Water Act, which requiresall statesto report to Congressevery two years
on progresstoward water quality goals.

Sincethe Clean Water Act wasenacted in 1972, the understanding of water pollution sourcesand
focusof water quaity monitoring hasexpanded. Theorigind act reflected the urgency of dealing with severe
problems caused by point-source pollution, including dischargesfrom industries, sewage treatment plants,
and other commercia facilities. The exact sourcewasrelatively easy to identify and measure asadischarge
from“theend of apipe.” Thefirst substantial caseregarding water quality issues and the Endangered
Species Act occurred in 1978 when the Supreme Court halted construction on the Tellico Dam becausethe
dam would threaten an endangered species of fish known asthe snail darter. Lessthan 10 yearslater, the
Clean Water Act wasamended to address non-point sources of pollution through Section 319, which
requires statesto identify water bodieswhere control of nonpoint source pollutantsis necessary to meet
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water quality standards and to establish management programsfor listed waters. Funding fromthe US
Environmental Protection Agency ischanneed through the Indiana Department of Environmental Manage-
ment (IDEM) to addressissuesrelated to Section 319. Projects receiving funding through this
program are required to have a monitoring component.

Themost recent shift inwater quality issues has been the recognition that habitat changesimpair water
quality asmuch or morethan direct chemical and physica changes. Theorigina Clean Water Act included
provisonsto addressdischarge of dredged or fill material in“watersof the United States’ in Section 404.
However, the extent of thisjurisdiction wasnot clear until 1985 when the Supreme Court concluded that the
Army Corps of Engineers had broad jurisdiction over any areaflooded or saturated enough to support
wetland plant and animal life. A number of uses either were exempted from jurisdiction or covered under
broad general permits. Continued discussion of these actionshasresulted in adebate regarding private
property rightsand public benefits.

Monitoring land-use effects on water quality has paraleled the shifting focus on problemsreflected in
thelaw. Most monitoring initially was conducted around point sources of pollution and measured chemical
and physical characteristics. During the 1980s, severa scientistsrecognized devel oped methodsfor using
plant and anima communitiesto indicatethewater quality for human useand to sustain ecosystems. W. L.
Hilsenhoff devel oped one of thefirst systematic methodsfor use with aguatic macroinvertebrates (e.g.,
insects, leeches, snails) in 1982. James K arr devel oped amethod for fishin 1986. Building on these meth-
ods, state agencies, including IDEM, have begun monitoring the quality of aquatic plant and anima commu-
nities, aswell as conducting habitat assessments, in watersheds across Indiana. However, asof 1998, state
water quality standards have not been set for the quality of habitat or plant and anima communities.

Volunteer monitoring can . . .

... expand information available through state monitoring programs.

Themore dataavail able to awatershed group, the better the group will understand and prioritize
problemsand potential solutions. Statesare required to submit regular reportsto Congresson water quality.
Thesearecalled“305(b)” reportsin referenceto the section of the Clean Water Act that providesthe
requirement. However, dueto several limiting factors, information may not be availablefrom state or federa
agenciesat locationsin thewatershed that are critical to project success. Physicd or political accessto
somesiteson privateland may belimited to state agency personnel. Volunteersworking in awatershed can
obtain datafor discrete use at thelocal level. Volunteers should always acquire permission from adjacent
landownersprior to collecting information.

... stretch funding for watershed monitoring.

State-funded projectswill include limited monitoring at the beginning and ending of projects. Collecting
information on baseline and long-term trendsin water quality can be expensiveand time consuming, butitis
essentia for making appropriate decisions about watershed management. Limitationsin funding may reduce
the number of samples over space and time. Repeated monitoring can be used to distinguish between
natural variability and changes caused by humans.

Consultant feesfor monitoring can consume asignificant proportion of project funding. Volunteer data
will give supplementa information in yearswhen funding for professona monitoringisnot available. Volun-
teersincrease the amount of information that can be collected with limited funding and target further profes-
sona monitoring to the most cost-effective areas. By matching vol unteer monitoring with professiond
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monitoring at the same or nearby sampling sites, datafrom volunteers can be confirmed by professional
monitoring. Results of the additional sampling by volunteers can be compared to periodic professional
monitoring for caibration and vaidetion.

... provide data needed to identify and prioritize need for restoration in the watershed.

Many state and federa programsdepend on local groupsto request funding for projectsthat would
improvewater quality. Local agenciesand volunteerscan identify the need for projectsby acquiring infor-
mation onthe current status of local waters. Effective watershed management depends on identifying the
sourcesof problemsand the success of implemented solutions. Vol unteer monitoring can provideinforma:
tion on project successthat may be needed for continued support and to determine when existing methods
areno longer functiona or appropriate under awatershed' sparticular conditions.

... provide important information in determining impacts of catastrophic events.

Volunteersusually know their watershed history better than nonresidents and can reach locationsfor
sampling more quickly after asgnificant event, such asaheavy rain or achemical spill. Physica evidence of
accidenta spillsmay pass quickly without attention from agency officias. Sources of non-point pollution
often are not obviousfrom mapsor other resources avail ableto off-site consultants. Watershed residents
often have specidized knowledge of potentia problem aress.

... provide appropriate information for decision making in a watershed.

Theaccuracy and utility of volunteer datafor making decisions about land-use management has been
proven in many established state programs. The Nationa Weather Service wasthefirst agency to success-
fully train volunteersto collect valid data. Recent studiesin severad stateswith established volunteer monitor-
ing programsindicate that volunteers and agency biologists detected smilar generd patternsof water quality.
Volunteer biaseswerefairly standard and could beimproved with additional training. Volunteerstended to
err by indicating greater pollution in clean streams and less pollution in stressed streams. The biaseswere
corrected by emphasizing training in recognizing cryptic (smal), rare, or indicator species. Most methods of
measuring water quality using ascoring system account for natura variability over space and timeand
indirect influencesof human land use. Therefore, carefully trained volunteers can provideinformation at the
appropriate scale needed to make decisonsregarding land use. Volunteer monitoring was most effective
when used asan“ early warning” system that isfollowed by agency biologistswhere needed. Thesingle
most important factor in effective monitoring isgood record keeping.

The Importance of Test Parameters

The habitat of the stream determines many aspects of the stream or |ake structure and affects some
chemical characteristics. Vegetation aong the bank filters nutrients and sediment in runoff. Treesand large
shrubsat the waterline shade the stream, lowering the temperature and reducing algae growth. Treeroots,
falenlogsand large bouldersin shallow areas provide cover and nesting sitesfor fish and other animals.
Many insectsand sport fish speciesin Indianastreamsrequire clean sand or gravel for and nesting Sites.
Speciesdiversity isusualy lower and exotic species, such ascarp, often dominate where water ismuddy
and banksareeroding.

Physical characteristics of water includetemperature, turbidity, and velocity. Like humans, plants
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and animals are adapted to aparticul ar range of temperature. In ahot environment, body processes speed
up and organisms need morefood and fluids, and use more energy to regul ate body temperature, leaving
lessenergy for other important activitieslikefinding food or shelter. In acold environment, body processes
and behaviora activitiesdow down. Animaswill moveto apart of thewater wheretemperatureismore
comfortable (e.g., shaded or deeper cold water in summer). Cold water has space for oxygen because
moleculesmove moredowly. Warm water drivesout oxygen. Thetoxic effects of some chemicasincrease
aswater heats.

Sedimentation can cause acascade of negative effectsin water. Soil increaseswater temperature by
absorbing heat. Poor water clarity interfereswith feeding in predatorsthat hunt by sight (including many
gport fish), can cause hybridization if speciesthat select matesby sight (e.g., sunfish), clogsgillsduring
breathing and feeding, smothers nestsand eggs, and fillscrevicesin gravel beds. Soil can carry attached
toxic chemicalsand phosphorusinto thewater. Erosion can carry dead plant and animal matter into water,
whichincreasesthefertilizing effect and burns oxygen through decomposition. Insectsand other small
organismsthat thrive on breaking down plant matter increase at the expense of other organisms.

Velocity and discharge describe the amount and speed of water in the stream. Plantsand taller algae
formsrarely grow infast-moving water dueto damagefrom theforce of thewater. Only streamlined animals
or animaswith appendagesfor clinging to rocksor stickslivein fast-moving water. Energy spentinmain-
taining positioninfast currentsisnot availablefor other important functions such asfeeding or reproducing.
In generd, fast-moving or turbulent water contains more oxygen and ismorewell-mixed chemicdly, withan
even temperature, than lower or ponded water that may have warm and cool spots, less oxygen, and areas
with higher and lower pollutionlevels.

The pH of thewater affectsand respondsto chemical reactionsin thewater. The pH measuresrdative
amounts of acidsand basesin water. The pH in Indianawatersgeneraly averagesfrom 7t0 9. When dlgae
or plants consume carbon dioxide and produce oxygen, achemical reaction causesthe pH to increase up to
10. Decay of plant or animal matter also can cause the pH to decrease down to 6. Most Indianawatersare
naturally hard with alarge capacity to buffer changesin the pH. There are somewaters affected by acidic
minedrainageinwhichthe pH isapotentia problemfor lifeinthewater.

Oxygen iscritical to sustain lifefor most organisms, including plantsand animals. Plants produce
oxygen during theday but consume oxygen at night or in cloudy conditions. Low oxygen can cause degra-
dation or death by disrupting devel opment or killing eggs and embryos; increasing toxicity of some chemi-
cals; and reducing energy availableto find food, fight disease, and reproduce. Animalsthat liveor nestin
shallow water are particularly susceptibleto rapid changesin the amount of oxygen in water dueto heating
or decomposition.

Nutrients, or fertilizers, include any chemica that isrequired to increase the growth of plant or anima
communities. Many of these chemicasare generaly abundant enough to support populations. However, the
key to managing plant or anima growth istoidentify the nutrient that isrequired for growth and isin short
supply (limiting factor). Onland, most plant populationsarelargely limited by the avail ability of nitrogen. In
water, most plant populations arelimited by phosphorus. Additionally, sources of phosphorusaremore
eadly controlled than sources of nitrogen. Plants or microscopic organismsthat remove nitrogen fromtheair
and convert it for use by other plantsare often abundant. Phosphorusoriginally comesfromrocksandis
recycled inliving systems by the process of consumption and decay.

Phosphorus isnot directly toxic to plants or animals, but can kill fish or other oxygen-bresthing
animalsthrough theindirect effect of increasing plant populations. Plants produce oxygen during the day and
consume oxygen at night. An overabundance of plants causes so much oxygen in water that gasbubblesare
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often seen on plant temsand leaves on sunny days (supersaturation). Thelarge plant or algae population
consumes an equaly largeamount of oxygen at night and can drive oxygen levelsto nothing. Thiseffect
commonly causesfish or frogkills.

Nitrogen occursinwater infour different chemical forms: organic, or TKN; nitrate; nitrite; and
ammonia. Ammonia isfound in surface and wastewatersbut isusualy low in groundwater becauseit
attachesto soil. Ammoniacan betoxicto fish, especidly at high pH and high temperature. Ammonia
decomposesinto nitrate. Nitrate usualy islow in surface waters but may be highin groundwater or tile
drainage. Nitrate can cause sicknessand degath of unborn or infant humans and animalsthrough an effect
commonly known as* bluebaby syndrome.” Nitrate can interferewiththe ability of ironto carry oxygenin
blood, causing theyoung anima to chemically suffocate. The national standard for nitrateisset at 10mg/l to
prevent thiseffect. Nitriteishighly toxic but usualy isfoundin small amountsand rapidly converted into
other forms. Nitrite can enter awater supply through industria discharges. If nitriteismeasured at dl, the
combination of nitrate and nitrite are generaly measured together. Organic nitrogen representsacombina-
tion of most forms of nitrogen that are carbon-based mol ecul es and byproducts of plant or animal decay,
including proteins, urea, and numerous synthetic materias. Measurement of organic nitrogenisoften called
“TKN?” or total kjeldahl nitrogen, after thetechnique used inthetest.

Thereare many natural and human sources of nutrientsin water. Human sewage can enter from
treatment plantsand septic systems. Livestock waste can enter from overflowing manure pitsor runoff
following land application onfields. Wild anima sand petsare d so asource of nutrients. Eroding soil can
carry phosphorusand ammonia. Draintilescarry nitratesdissolved in water. Decay of organic matter from
leaves, grassclippings, wood, dead plants and animals, and landfills can contribute organic nitrogen and
phosphorus. Chemical tests cannot distinguish the source of nutrients but can indicate the amount of nutrients
relativeto thelocation of known sources of nutrients.

Wastewater presents athreat of spreading water-borne diseases. Many pathogenic (disease-
causing) organisms aresmall, difficult to sample and identify, and dangerousto maintain for testinginthe
laboratory. Coliformsand fecal streptococci aretwo groups of bacteriafound in the waste of warm-
blooded animals. Assuch, their presenceisan indicator of wastewater (fecal) contamination and potential
for the presence of other disease-causing organisms. Escherichiacoli, or E. coli, isasingle speciesof fecal
coliformsthat isonly found in waste from humans and other warm-blooded animals. For drinking water,
total coliformsarethe standard test because their presenceindi cates contamination of awater supply by any
outside source. For recreational waters, the US Environmental Protection Agency (EPA) recommendsusing
E. coli asthebest indicator of hedth risk in water. Inthe past, testswere doneto comparetherelative
abundance of fecal coliformsand fecal streptococci to indicate whether the probable source of contamina:
tion washuman or anima. Thiscomparisonisno longer considered reliable.

Severd test kitsareavailablefor volunteer use based on similar methods of growing and distinguishing
the bacteria. However, proper handling precautions are essential when testing, for coliforms can be danger-
ousin case pathogenic organismsare present in thewater. Every method for testing coliformshaspositive
and negative attributes. Selection of the most appropriate method depends on turbidity of thewater sample;
high or low range bacterial dengty; ability to distinguish total coliforms, fecal coliforms, and E. coli colonies;
and use of geriletechniquesindiluting, filtering, transfering, and auger handling techniques. For thisreason,
many of the volunteer monitoring programsdo not specify amethod but suggest carefully following the
directionsin the selected test kit. A datareport must include adescription of the testing method and appro-
priate unitsfor theresults (e.g., colonies per 100 ml). When appropriatefacilitiesare not availablefor the
testsor more accurate tests are needed, professional s should conduct the sampling.
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Designing a volunteer monitoring
program

Selecting the characteristics to be monitored

The successof any project, including abusiness or watershed project, requiresknowledge and the
development of capital and infrastructure. Monitoring islike accounting. An audit of abusinesswill include
measurements of the amount of stock on hand, businesstransactions over time, the capability to producethe
product, and interactions between employees and customers. An audit of astream, lake or wetland system
includessmilar measurements.

Capital representsthe productsthat are availablefor sale or use and indicatesthe short-term viability
of thesystem. Theformsof “biologica capitd” that are availablefor human use and to support natura
productivity include speciesdiversty, popul ation size, popul ation structure, and speciesinteractions. Species
diversity includesthe number of speciesand different typesof species. Population sizeisthe number (abun-
dance) of individuals. Population structure includes an appropriate mix of both sexesfor reproduction and of
young, reproducing, and older individuals. Speciesinteractionsinclude predator-prey (feeding) and territo-
ria (defending) behavior. Many checklistsfor monitoring animalsor plantsin an ecosyslemwill include
measurements of someor all of these aspects of existing organismsin thelake, stream or wetland.

Measuring the existing capital in abusiness or ecosystemwill not provideinformation onthelong-term
success of the system without al so measuring theinfrastructure. Infrastructure in abusinessor ecosystem
includesthe support systemsthat are necessary to continue production. Aspectsof “biologica infrastruc-
ture” include climate, soils, topography, vegetation, shape and size of thewater body, seasonal patterns of
temperature and rainfall, and connections between land use and water quality. These aspectsare often
measured with habitat descriptions, which include surrounding land use and testing the chemical and physical
characteristicsof thewater.

Determining an appropriate level of monitoring effort

In most cases, available funding and timewill limit the amount and kind of data collected for aproject.
The project managers must sel ect the most cost-effective aspectsand locations that will providethe most
information with theleast amount of monitoring. Aspectsto consider includethe history of monitoringinthe
project area; thelocation of sampling Sites; thetiming of samplingsrelativeto seasonal changes, yearly
variation, and storm events; and the combination of characteristicsto monitor.

Thetypeof project will provide genera direction for selecting an appropriatelevel of monitoring.
Monitoring can be used for quickly scanning watersin an areato identify potentia problems; periodicaly
assessing changesin water quality; repesating teststo confirm aproblem identified at alocation; establishing
reasonablewater quality goalsfor aproject compared to high quality sitesin theregion; and using aparticu-
lar combination of teststo diagnose the probabl e sources of suspected water quaity problems. These
factorswill indicatethetiming, location, and teststhat will be most effectivefor monitoring.

A thorough investigation into existing monitoring datain and around the project areawill assist with
guiding appropriate monitoring efforts. Where possible, sampling should be repeated at |ocationswhere
exiginginformationisavailablefor determining trendsover time. If sampling techniquesareknown from past
research, the use of smilar techniqueswill increase the comparability of the data. Common sources of
information include copies of past reportsand historical picturesinthe public library; aerid photographsand
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soil surveysinthe County Soil and Water Conservation District (SWCD) office; agria photographsdating
back to the 1930sin the State Archivesin Indianapolis; recordsof rare speciesinthe Heritage Trust Data-
base, Division of Nature Preserves, IDNR; fisheriesreportsat the office of theIDNR Digtrict Fisheries
Biologist or nearest State Fish Hatchery; agency reportsat IDNR or IDEM; web pagesfor agenciesand
universities; and persona accounts of peoplewho havelived in thewatershed. Phone callsto request
materialsor information are more productiveif thereason for theinformation and exact type of information
neededisclearly given.

Site selection for monitoring

Thescaeof aproject indicates how large an areawill be covered with the sampling. Individua land-
owners may wishto test water entering and leaving their propertiesto determinetheir contributionsto water
quality changes. County managers or |ake associations may conduct smilar samplingsbut at the scale of the
incoming and outgoing water at the county or lakelevels. A subwatershed managed for improving land use
practices may be sampled and compared to asmilar regiona subwatershed with known high water qudity
or with similar starting water quality and no project to assessthe effects of theland use project. Water
quality could betested upstream and downstream of aparticular project site before and after livestock
fencing, manure pit ingtd lation, bank stabilization or other Site-specific projects.

Site selection depends on location rel ative to the source, accessibility, and funding. For convenient and
permanent access, most Sitesarelocated just upstream of abridge crossing or other access point. Permis-
sion for accessfrom private property ownersisessentid. The sitesmust bereadily identified usng aperma
nent structure (e.g., aroad crossing) and latitude/longitudeif possible, so future samples can be repeated at
exactly the samelocation. In most watershed projects, sample sStes are sel ected starting with the outl et of
thewatershed and moving upstream to distinguish inputs of each subwatershed with interest to the project.
Tegting at mainstem sitesbel ow each tributary distinguishes subwatershed effects, if the primary interest isin
themainstem water quality. Sitesjust upstream of themouth in each tributary (beyond any backwater effects
from the mainstem flow) detect differencesin thewater quality in each tributary. How finely thewatershed is
subdivided depends on the project goa s and avail able resources for monitoring.

Timing of monitoring

Decisions about thetiming of monitoring are guided by the type and accuracy of information needed
for the project. More sampl es spaced appropriately intimewill awaysimprovethe accuracy of theinfor-
mation. However, the need for extremely accurate information may belessrelevant to decisionsregarding
most land-use practices. For instance, whether the nitratelevel is 15 mg/l or 20 mg/l isnot asimportant as
knowing that thewater quality standard of 10 mg/l isexceeded most of the year whilelivestock and animals
areusing thewater asadrinking source. Ingenerd, sampling inlate summer or fal ismost vauableto
identify problemsreated to point-source pollution. At thistime of year, water temperaturesare high, which
decreases oxygen and increasesthetoxicity of many chemicas, and water levelsarelow, which concen-
tratespollution ingtead of diluting it. Sampling inthe spring or immediately after aheavy rainfal will bemost
useful for determining effects of nonpoint-source pollutants contained in runoff. Any timeland use changes,
sampling could be repeated over aperiod of monthsor yearsto determine subsequent effects on water
quality.

Natural variation can complicate the question of whether human actionsare causingaproblem. In
generd, at least two years of sampling under the same conditionsisneeded to determine whether the stream
just had a* bad year” because of unusual wesather or other natural causesthat reduced the size of the
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popul ation. Specid note of extreme wegther during the sampling year isvauablefor distinguishing whether
water quality changes are dueto humansor nature. Physical, chemical, and biological aspects of streamsor
lakesalso differ, depending on where the sample was collected. Notes regarding the surrounding conditions
at thesamplesite, such asin apool, under shadetrees, or near the bank are a so important. Comparisons
with smilar Stesthat have not been affected by human activitieswill adjust for some of thenatura variability.

What parameters of water quality can be measured?
Tests are listed below in order from most to least common tests for monitoring:

Habitat Chemistry Biology
watershed land use temperature aquaticinsects
riparian zone pH fish
stream bank dissolved oxygen (DO) plantsagee
stream channel phosphate plankton
physicsof flow Nitrate Musss
turbidity
fecd coliform

What equipment is used?
Equipment cost and complexity differ, depending onwhich aspectsof aguatic ecology arebeing
monitored. The equipment below islisted in order of cost and complexity.

» Datasheetsfor systematic recording of observationson all aspects.

»  Useof photography to document habitat condition or plant and animal observationsisstrongly
recommended.

» Habitat observations can include visua reconnaissance, measuring tapesfor depth and width, a
variety of flow meters, light meters and other apparatusto determine amount of shading or other
physica aspects.

» Kicknet, vids, trays, hand lensor microscopefor collecting organisms.

» Keysforidentifying aquatic insectsand other organisms.

» Chemical testing kit or spectrophotometer—county health departments, wastewater treatment
plants, or other water utilitiesmay bewilling to run some of the more complicated tests(e.g.,
turbidity, tota dissolved solids, feca coliform, pesticides)

»  Computer for dataentry and analysis and/or modem to access computerized information (optional).

Data sheets

The appropriate sel ection of sampling sites and aspectsto be measured in combination with accurate
and complete records of the results are moreimportant than the use of specific datasheets. Beespecialy
careful to record datawith appropriate units of measurement (e.g., inches, meters, mg/l, gallons). Unlessthe
unit of measureisrecorded, the number and collecting effort isusualy usdless. Datasheetsare available
from severa monitoring programsin Indiana. Most of the data sheets are based on similar testing methods,
but arearranged dightly differently. To facilitate dataentry, record the observations on the sheetsthat are
gpecific to the program receiving theinformation. Data sheets are useful as checkliststo ensurethat al
required data have been collected and recorded.
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What will it cost?

The cost of monitoring varies, depending on the aspectsthat are measured and the degree of accuracy.
Habitat assessmentsrequirelesstechnica training and very little, if any, expensve equipment. Chemical
testing can berelatively expensive or very expensive, depending on the accuracy level and typesof tests. In
generd, testsfor turbidity, nutrients, and associated physical factorsareless costly than testsfor pesticides,
metas, or other industrial contaminants. Biological monitoring costs about from about the sameto somewhat
lessthan chemical testing. In generdl, testing for macroinvertebratesisless expensive than for fish or mus-
sals, but selection of organism group a so depends on the purpose of the monitoring project. Cost for
volunteer monitoring test kits can range from $250 for titration-based teststo $2500 for automated meters.
Funding for projectsfrom many state and federd programsincludesaportion set asdefor monitoring.
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Appendix A:

Internet Addresses for Watershed Information

Agency Websites, Federal

USDA Natural Resources Conservation Service  Www.nrcs.gov

USFish& Wildlife Service www.fwsgov

USDA Farm Services Agency www.fsagov

USForest Service www.fsfed.us

USGeologica Service WWW.USJS.goV

USGeological Survey Water Data WwWw.usgs.gov/data.htm
USEnvironmenta Protection Agency WWW.epa.gov

US Department of Transportation www.dot.gov

US EPA Office of Water www.epa.gov/OWOW/index.html
Federal Register www.epa.gov/fedrgstr

Great Lakes|nformation Network www.gresat_|akes.net

Agency Websites, Indiana

Accessindiana www.gtatein.usindex.html

I ndiana Department of Environmental Management  www.gtate.in.usidem

| ndiana State Health Department www.gatein.ugisdh

Officeof IndianaState Chemist WWW..isco.purdue.edu/

Indiana Department of Natural Resources www.state.in.us/dnr

Indiana Academy of Science www.gadib.in.usiwww/IASIAS html
Purdue University www.purdue.edu
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Best Management Practices

Leopold Center for Sustainable Agriculture

Green Desgn|Initiative

Nationa Mined Land Reclamation Center
Center for Watershed Protection
Nonpoint Training and Resource Center
EPA Management Measures

www.ag.iastate.edu/centers/leopol d/
Leopold.html

www.ce.cmu.edu:800/GDI/
www.nrecewvu.edu/Programs/nmicorg.htm
www.pipeline.comymrrunoff/

www.state. me.us/dep/blwg/training/npshtm
www.epa.gov/OWOW/NPSMMGI/Chapter4d/
ch4-2c.html

Education (source material for educating children and adults)

Environmenta Education Organizations
NEMO (Nonpoint Source Education for
Municipd Officids)

Classroom of the Future

Ecoweb

IndianaWET NET

Building Environmenta Education
Solutions (BEES)

Earth Alert

Global Learning and Observationsto Benefit the
Environment (The Globe Program)

Educating Young People About Water

IDEM Volunteer Monitoring Program

IDNR Hoosier RIVERWATCH

U.SEPA Office of Water - Concerned Citizens
Learning To Be Water Wise Education Products
I ndianaWetland Education Sites

EPA Student Center

Environmenta Education Link On Thelnternet

edink.umich.edwEEorgshtml
www.lib.uconn.edwW/CANR/ces/nemo/

www.cotf.edwHome/html
www.ecosys.drdr.virginia.edu/Ecoweb.html
ingis.acn.purdue.edu: 999/wetnet.html
www.beesinc.org

www.discovery.com/news/earthal ert/
eathdert.html
www.globe.gov/fd/we comehtml

www.edu/erc/ywdc/index.html
www.gtate.in.us/idem/owm/assessbor/
volunteerwgmp.html
www.dnr.state.in.us/soil cond/riverwat.htm
www.epa.gov/OWyou.html
WwWw.getwise.org
www/doe.state.in.us/swed/wetland.html
wWww.epagov.students

www. wwlink.net
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Funding Sources

A Guidebook of Financia Tools

GrantsWeb

Great Lakes Grants (GLNPO)

“EPA Grant-Writing Tutorid” software

Avallable FREE from EPA

Nationa AgricultureLibrary list of funding sources
Funding Sources (EPA)

www.epa.gov/efinpage/guidbk98/index.htm
www.srai nternationa .org/cws/sralresource.htm
www.epagov/glnpo/fund/98guid.html
www.epa.gov/regsoopa/newsd8/98opa327.htm

www.nd .usda.gov/waic/funding.html
www.epa.gov/owow/watershed/wacademy/fund/
sources.html

Organizations and Watershed Groups

Enviralink

Environmenta Organization Directory
Nationa Association of Soil &

Water Conservation Districts

Soil & Water Conservation Society
Consarvation Technology Information Center
American Association of Agricultural Engineers
American Water Resources Association

| zaak Walton League (Save Our Streams)
Terrenelnditute

TheNature Conservancy

Society for Range Management

American Fisheries Society

American Rivers (awatchdog organization)
American Whitewater Affilliation

ORSANCO Ohio River Sanitary Commission
EcoNet Home Page

www.enviralink.org
www.webdirectory.com
www.nacdnet.org

WWW.SWCS.0rg
www.ctic.purdue.edu
WWW.asae.0rg

WWW.uwin.s u.edu/~awra
www.iwlaorg
www.terrene.org/index.htm
www.tnc.org
cnrit.tamu.edw/srmvindex.html
www.esd.ornl.gov/AFS
WWW.amrivers.org
www.rahul.net/falsde/avahtml
WWW.0rsanco.org
www.igc.gpc.org/igc/en.html
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Listservs, Message Groups, and Bulletin Boards

Rivernet

IN.watersheds

Biocriteria

emall to rivernet@igc.apc.org or send amessage
to Mg ordomo@igc.org with the message
“subscriberivernet-info” and your name.

send amessageto in.watersheds@mwnet. mw.
nrcs.usda.gov with the message “ subscribe
inwatersheds’ Thislistisfor watershed
coordinatorsin Indiana

send amessageto listserver@unixmail.rtpnc.
epa.gov with the message“ subscribe biocriterid’
and your name.

MapsThat Can Be Viewed or Downloaded

Census Bureau GI S Resources

EMAP

Surf Your Watershed

Guideto Popular USGS Geospatia Data
Products

On-Linelnteractive GISMap Service

WWW.census.gov/geo/wwwi/gis_gateway.html
earthl.epa.gov:80/emap/

www.epa.gov/surf
nsdi.usgs.gov/nsdi/pages/geninfo2.html

poca.osmre.gov/watershed.html

Water Quality & Other Information Sources

Nationa Extenson WQ Database

Nationd Agriculture Library (WQ Info Center)
CSREES

USGS Water Quality Information

Virtua Law Library for State Government
North CarolinaState WQ Group

UnivergtiesWater Info Net
Agricultura Nonpoint Source Resources

hermes.ecn.purdue.edu:8001/server/water/
water.html

www.nd.usda.gov/wagic
www.reeusda.gov/new/csrees.htm
h20.usgs.gov
www.law.indiana.edu/law/v-lib/states html
www.bae.ncsu.edu/bag/programs/extensi on/
way/

WWW.C-Wr.Su.edu
WwWWw.S0ils.agri.umn.edu/research/mn-river/doc/
edinfowb.html
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Guidebooks & Decision Making Tools

Farm* A* Syst & Home* A* Syst
STEWARD (Support Technology for
Environmentd, Water, and Agricultura
Resource Decisions)

Stream Corridor Restoration Handbook
Arizona Partnership Handbook
Consarvation Technology Information Center -
Bridge Builder A Guide For Watershed
Partnerships Facilitator’ s Handbook

EPA - Top 10 Watershed Lessons Learned
A Guideto Developing Loca Watershed
ActionplansinOhio

www.wisc.edu/farmasyst
rewpsun.cas.psu.edu/steward/steward.html

www.usda.gov/stream_restoration
ag.arizona.edu/partners
ctic@uctic.purdue.edu

www.epa.gov/owow/lessons
chagrin.epa state.oh.us/watershed/
guide.guidehtm
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Appendix B:

Contacts—Agencies and Organizations

State Agencies

Indiana Department of Natural Resources (IDNR)
Structured in Divisions. Each Division hasan area of authority or concern, and administers programs
related to that concern.

Dividons
Soil Conservation
Law Enforcement

Enginearing

Entomology & Plant Pathology

Fsh & Wildlife
Forestry

Historic Preservation

Land Acquidtion
Nature Preserves
Oil & Gas

Outdoor Recreation
Reclamation (Mining)
State Parks and Reservoir Management

Water

Indiana Department of Environmental Management (IDEM)
Watershed Management Section

Indiana Office of the State Chemist (IOSC)

Indiana Association of Soil & Water Conservation Districts (SWCDs)

(317) 233-3870
(317) 232-4010
(317) 232-4150
(317) 232-4120
(317) 232-4080
(317) 232-4107
(317) 232-1646
(317) 232-4050
(317) 232-4052
(317) 232-4056
(317) 232-4070
(317) 232-1547
(317) 232-4124
(317) 232-4160

(317) 233-8803

(765) 494-1492

(317) 692-7519
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Federal Agencies

Natural Resources Conservation Service (NRCS) (317) 290-3200
Farm Service Agency (317) 290-3030
Rural Development (317) 290-3100
US Geological Survey (317) 290-3333
US Forest Service - Bedford Office (812) 275-5987
US Fish & Wildlife Service - Bloomington Office (812) 334-4261
US Environmental Protection Agency - Chicago Office (312) 886-0209
Army Corps of Engineers LouisvilleOffice (502) 582-5607

Detroit Office (313) 226-6828

Stakeholder Organizations

Asherwood Environmental Science Center (219) 563-8148
Audubon Society (317) 767-4690
Friendsof the White River (317) 253-3725
Hooser Environmenta Council (317) 685-8800
Indiana Association of Cities& Towns(IACT) (317) 237-6200
I ndiana Chapter American Fisheries Society (317) 232-4094
I ndiana L ake Management Society (317) 887-5855
IndianaPork Producers Association (317) 872-7500
| ndiana Sportsmen’ s Roundtable (317) 773-2944
Indianapolis Flycasters (317) 891-2836
| zaak Walton League- IndianaDivison (219) 637-0011
MichianaAreaCouncil of Governments (219) 287-1829
Pheasants Forever (219) 357-4918
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Quall Unlimited

Savethe Dunes Council
SierraClub

TheNature Conservancy
Water Watchersof Indiana

Watershed partnerships and coordinators -
See www.state.in.us/idem/owm/planbr/wsm for List

(812) 536-2272
(219) 879-3937
(317) 972-1903
(317) 923-7547
(219) 658-9108
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Appendix C:

Acronyms Used in Discussing Watershed Issues in Indiana

Acronym
319

ATSDR

BIA
BLM
CEQ
CRP
CTIC
CZARA

DC

DI or DOI or USDI
EPA or USEPA
EQIP

FSA

GIS

GPS

HEC

IACT
IASWCD
IDEM

IDNR
IFB
IGS
|OSC
ISDH
L&RE

Agency/Institution

Section 319 of the Clean Water Act
(funding). Also grants associated

with Sections 104 and 205.

Agency for Toxic Substances & Disease
Regidry

Bureau of Indian Affairs

Bureau of Land Management

Council on Environmentd Qudity
Conservation Reserve Program
Conservation Technology Information Center
Coastdl Zone Administration and
Remediation Act

Digtrict Conservationist (of NRCS)

U. S. Department of the Interior

U. S. Environmenta Protection Agency
Environmenta Qudity Incentive Program
Farm Service Agency

Geographic Information System

Globa Postioning System

Hooser Environmenta Council

Indiana Association of Cities& Towns
IndianaAssociation of Soil & Water Digtricts
| ndiana Department of Environmental
Management

I ndiana Department of Natural Resources
IndianaFarm Bureau

IndianaGeologicd Survey

Indiana Office of the State Chemist
Indiana State Department of Health
Lake& River Enhancement

State/Federal/Private
Federd, through
IDEM

Federal

Federd
Federd
Federd
Program of NRCS
Private
Federd

Federd Employees
Federd

Federd

Program of NRCS
Federd

Term

Term

Private

Private

State

State

State

Private

State

State

State

Program of IDNR
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MACOG
MRBC
NACD
NOAA
NPS

NPS

NRCS
OCA or OCAg
ORSANCO
OSM

OowWM
RC&D

RD
SIRBC
SPEA
SRF

SWCD
TNC
TVA

USACEor ACE

or COE
USDA
USF&WS
USFS
USGS

WATER Committee

wWQ
WRP

Michigan AreaCouncil of Governments
MaumeeRiver Basn Commission

Nationa Association of Conservation Didtricts
Nationa Oceanic and Atmospheric Agency
National Park Service

Nonpoint Source Pollution

Natural Resources Conservation Service
Office of the Commissioner of Agriculture
Ohio River Sanitary Commission

U. S. Office of Surface Mines

Office of Water Management at IDEM

Rurd Conservation & Devel opment
(Program of NRCYS)

Rura Deve opment

Saint Joseph River Basn Commission

School of Public & Environmental Affairs(1U)
State Revolving Fund

Soil & Water Conservation Digtricts
TheNature Conservancy

Tennessee Valey Authority

U. S. Army Corpsof Engineers

U. S. Department of Agriculture

U. S. Fish& Wildlife Service

U. S. Forest Service

U. S. Geological Survey

Watershed Agency Team for Enhancing
Resources

Water Quality
Wetland Reserve Program

Public
Quas-public
Private
Federd
Federd
Term

Federd
State
Quas-federd
Federd
State
Federal/Private

Federd

Quas-public

State

Loan program through
IDEM. Moniesare
federal, passed through
thestate.

State

Private
Federal/Private
Federd

Federd

Federd

Federd

Federd

Multi-agency group that
actsasaforumfor
watershed issues.

Term

Program of NRCS
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